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PREFACE. 



The Indexes to Patents are now so numerous and costly 
as to render their purchase inconvenient to a large number 
of inventors and others, to whom they have become indis- 
pensable. 

To obviate this difficulty, short abstracts or abridgments 
of the Specifications of Patents under each head of Inven- 
tion have been prepared for publication separately, and so 
arranged as to form at once a Chronological, Alpha- 
beticaly Subject-matter, and Reference Index to the class to 
which ihey relate. As these publications do not supersede 
the necessity for consulting the Specifications, the prices at 
which the printed copies of the latter are sold have been 
added. 

The number of Specifications from the earliest period 
to the end of the year 1866 amounts to 59,222. A large 
proportion of the Specifications enrolled under the old 
law, previous to 1852, embrace several distinct Inventions, 
and many of those filed under the new law of 1852 indicate 
various applications of the single Invention to which the 
Patent is limited. Considering, therefore, the large number 
of Inventions and applications of Inventions to be sepa- 
rately dealt with, it is possible that a few properly be- 
longing to the group which forms the subject of this 
volume may have been overlooked. In the progress of the 
whole work such omissions will, from time to time, become 
apparent, and be supplied in second or supplemental 

editions. 
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iv PREFACE. 

The present series comprises Abridgments of Specifi- 
cations that treat of balloons or other means of ascending 
in the air or of navigating the air ; and it includes the 
application of balloons or kites for suspending, partially 
suspending, drawing, or other purposes. 

The term '^ balloon " is applied in several Specifications 
to vessels inflated with air or gas and immersed in water, 
but which only have an ascensional force whilst so im- 
mersed. Abridgments of such inventions are not included 
in the present series, unless the Specifications also describe 
appliances equally applicable to aerial balloons or other 
subjects treated of in this book. 

The Abridgments marked thus (* *) in the following pages 
were prepared for another series or class, and have been 
transferred therefrom to this volume. 

B. WOODCROFr. 
November, 1869. 
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The liistory of aeronautics is so discontinuous, and it is so 
much removed from the practical spirit of the Specifications of 
Patents, that it is necessary to set forth, in this place, the con- 
necting links that bind that history together. 

Many ideas expressed by the ancients, in fables and otherwise, 
especially the accounts of Icarus and Daedalus, show that 
mankind always had in view the possibility of elevating them- 
selves in the air. 

The term aeronautics is rather in advance of the condition of 
the subject at the present day, since no means is known by which 
a heavy body may be elevated into the air and navigated therein 
as a ship is navigated on the sea. The utmost that has been done 
is to take advantage of the different aerial currents that exist at a 
given time at various elevations, and, by raising and lowering a 
gas balloon accordingly, to approximate to the desired direction. 
The various methods (many proposed, and a few realized) that 
have the accomplishment of aerial navigation for their object, 
may be classified thus : — 1. Kites. 2. Fire balloons. 3. Hydro- 
gen balloons. 4. Coal gas balloons. 5. Mechanical apparatus. 

Kites have been in use for the purposes of amusement from ' 
time immemorial amongst the Chinese and Japanese. More 
recently they have been used occasionally to convey a line to a 
ship in distress in cases of shipwreck, to investigate the electrical 
condition of the upper regions of the atmosphere, and even to 
propel carriages along a road. Fire balloons are so called from 
the fire which must be constantly kept burning beneath them ; 
the proximate cause of their ascent into the ordinary air is the 
rarefied air which they contain ; these are sometimes called 
" Montgolfieres." Hydrogen balloons ascend in consequence of the 
superior lightness of the hydrogen gas with which they are filled, 
hydrogen being about fourteen times lighter than air. The " in- 
flammable air*' of the earlier authors ou aeronautics generally 
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viu INTRODUCTION. 

means hydrogen gas ; this was generated by the action of weak 
sulphuric acid upon zinc or iron filings. Coal gas, although 
heavier than hydrogen, is much used to inflate balloons. The 
mechanical means of flight is at present only represented by a 
toy called the " aerial top/' which has light, but strong blades 
attached to its axis, at a certain acute angle thereto. 

In this place it is proper to draw the attention of investigators 
in this department of science to the very complete series of works 
on aeronautics accessible to the public at the Patent Office 
Library. One manuscript work is especially noticeable, entitled 
Aeronautica Ulustrata, This is an extensive and valuable collec- 
tion of writings, illustrations, and original documents that have 
been collected and arranged in the course of years. 

The summary that follows does not pretend to be a complete 
history, but it puts forward in chronological order many of the 
most important matters connected with the subject. It is not 
the province of this work to decide priority of invention, or to 
set forth authoritatively the date of the commencement of any 
specific improvement in the subject of which it treats ; therefore, 
in this introduction, as elsewhere, the utmost pains are taken to 
ascertain the earliest attempts, but the dates are left to speak for 
themselves. Tlie registration of scientific data is aimed at, not a 
collection of ascents ; however remarkable they may be from other 
points of view, ascents as such, are not taken account of here. 

B.C. 

400. Arch YT AS (400 b.c.) " constructed a wooden pigeon, which 
could fly by mechanical means. To wit, it was thus 
suspended by balancing, and was animated by an 
occult and enclosed aura of spirit." If the pigeon fell, 
" it could not lift itself up any more." (See Aulus 
Gellius, Nodes Atticce, lib. x., cap. xii. ; also The History 
and Practice of Aerostation, by Cavallo, London, 1785, 
p. 6.) 

A.D. 

1650. John Baptist Dante, about 1650, " is said to have 
" framed certain wings, by means of which he flew 
*' several times, but at last had the misfortune of break- 
" ing one of his thighs in an attempt of that sort." 
(See Bourgeois' Recherches sur Vart de Voter; also 
Cavallo's History and Practice of Aerostation, London, 
1785, p. 19.) 
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INTRODUCTION. ix 

A.D. 

1736. Dk Gusman, in 1736, " made a wicker basket, of about 
seven or eight feet in diameter, and covered with paper, 
which basket elevated itself as high as the tower of 
Lisbon, which is about 200 feet high." (See Bourgeois' 
Recherches sur Vart de Voler; also Cavsillo's History and 
Practice of Aerostation, London, 1785, p. 26.) 

1767. Dr. Joseph Black, of Edinburgh, in 1767> stated in his 
lectures that it was an obvious consequence of Cavendish's 
discovery of the lightness of " inflammable air " (or hy- 
drogen gas), that " if a sufficiently thin and light bladder 
** were filled with inflanmiable air, the bladder and air in 
" it would necessarily form a mass lighter than the same 
" bulk of atmospheric air, and which would rise in it." 
(See Cavallo's History and Practice of Aerostation, 
London, 1785, p. 32.) 

1782. Tiberius Cavallo, in the early part of 1782, after trying 
many experiments, with paper envelopes, &c., caused 
*' soap balls," or bubbles filled with " inflammable air," 
to ascend to the ceiling of a room. (See Cavallo's His-- 
tory and Practice of Aerostation, London, 1785, p. 34.) 

1782. Stephen Montgolfibr, in November 1782, at Avignon, 

made a fine silk bag *' in the shape of a parallelopipedon, 
*' the capacity of which was equaJ to about 40 cubic feet. 
" Burning paper applied to its aperture served to rarefy 
" the air." (See Cavallo's History and Practice of 
Aerostation, London, 1785, p. 43.) 

1783. Stephen and John Montgolfirr, on June 5, 1783, at 

Annonay, before the States of Yivarais, caused a fire bal- 
loon, or a balloon of rarefied air, to ascend to the height 
of about 6000 feet. (See Cavallo's History and Practice 
tf Aerostation, London, 1785, p. 45.) 

1783. MM. Charles and Robert, on August 27, 1783, caused 
a balloon filled with " inflammable air " to ascend from 
the Champ de Mars, Paris, to a height of 3123 feet, in 
the presence of many hundred thousand spectators. This 
balloon fell fifteen milea from Paris. (See Cavallo's 
History and Practice of Aerostation, London, 1785, 
p. 60.) 
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A.D. 

1783. M. Deschamps, a painter, at Paris, in 1783, proposed to 
the Baron of Bbaumanoib to tiy gold-beaters' skin 
for an air balloon. The Baron» on September 11, 1783, 
successfully launched a balloon 19 inches diameter, made 
according to this plan ; it went out of sight. (See 
Cavallo's History and Practice of Aerostation, London, 
1785, p. 63.) 

1783. J. MoNTGOLFiER, ou September 19, 1783, launched afire 
balloon, from Versailles, in the presence of Louis XVI. 
and the royal family. This machine carried a sheep, a 
cock, and a duck ; they alighted in safety in the wood 
of Vaucresson. (See Cavallo's History and Practice of 
Aerostation^ London, 1785, p. 69.) 

1783. M. PiLATRE DB RoziER, OU October 15, 1783, ascended to 
about 84 feet from the ground in the gallery of a ^le 
balloon. This ascent was limited by ropes that detained 
the balloon. (See Cavallo's History and Practice of 
Aerostation, London, 1785, p. 75.) 

M. PiLATRE DE RotfsiER and Marquis d'Arlandes, 
1783. on November 21, 1783, performed an aerial voyage in a 
free fire balloon from the garden of the Chateau de la 
Muette, near Paris. The aeronauta descended about 9000 
3rards from the place of ascension. (See Cavallo's His- 
tory and Practice of Aerostation, London, 1785, p. 83.) 

1783. MM. Robert and Charles, on December 1, 1783, 
ascended in an air balloon from the Tuileries. This 
balloon descended in safety at Nesle, again rose with 
M. Charles alone in it, and descended three miles firom 
the place of its second ascent. (See Cavallo's His/ory and 
Praetice of Aerostation, London, 1785, p. 98.) 

1783. M. LB Norm AND, in 1783, exnployed a parachute to let him- 
self down from the windows of a high house at Lyons. 
The practical application contemplated was escape from 
fire. (See Monk Mason's Aeronautical London, 1838, 
p. 231.) 

1784^ M. Jean Pierre Blanchard, on March 2, 1784, as- 
cended in an air balloon from Paris and descended near 
SevzeSi " He cairi«d up with him wings, a gouvemail> 
" and a sort of umbrella to break his fall in oaae of an 
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" acddenf (See Annab qfsome Remarkable Aerial and 

Alpine Voyages, by T. Foster, London, 1832, p. 11.) 
1784. M. DB Saussurb, in a letter dated March 26, 1784, 
mentions his having made some experiments on the 
atmospherical electricity, with an aerostatic machine, 

" which was raised by means of the combustion of spirits 
of wine, and was festened to a long string. In a cloudy 
day he obtained a positive electricity strong enough to 
afford sparks." (See Cavallo's History and Practice 

of Aerostation^ London, 1785, p. 135. 

MoK8. Flburant, and Mao. Thiblb, on June 4, 
1784. 1784, ascended from Lyons, in a fire balloon called 
" Le Gustave.'^ The first observations of a scientific 
character were said to be made on this voyage. (See art. 
Aeronautics in 8th ed. of Encydopsedia Britannica ; also 
Cavallo's History and Practice of Aerostation, p. 142.) 

1784. Db. Jobbph Black, in 1784, wrote to Dr. James Lind, 

stating that, in that year, his experiment of raising a 
bladder by means of '' inflammable " air had been tried 
with success. (See Cavallo's History and Practice of 
Aerostation, London, 1785, p. 33.) 

1785. Tibbrius Cavallo, in 1785, notices that " pit coal, ex- 

'* posed to a red heat, gives abundance of inflammable 
" air." He remarks further — '* It appears, therefore, 
that pit-coal is the substance which may be most ad- 
vantageously used for the production of inflammable 
air in aerostation." In a foot note, he states that, 
" On the continent, various small balloons have been 
filled with the inflammable air of pit-coal, and have 
floated exceedingly welL" (See Cavallo's History and. 
Practice of Aerostation, London, 1785, pp. 233, 235; 
also Memoire sur Vair inflanunable, tiri de diff&entes 
substances, r^dig^ par M, Minkelers, Louvain, 1784.) 

1793. M. Blanch ARD, in 1793, endeavoured to demonstrate 
the efficiency of a parachute. He came to the ground 
quickly and broke his leg. (See Monk Mason's Aeronau- 
Hen, London, 1838, p. 231.) 

1794. OuTTON DB MoRVBAU, OB JiuM 26, 1794, at the battle 

of Flenrtts, had the dhavge of abBDoon for Moonnoitring 
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A.D. 

the Austrian position. This balloon is said to have done 
good service to the French cause. (See Aeronautica 
Illustrata, a voluminous collection of valuable papers in 
the Patent Office library ; also art. Aeronautics in Encylo- 
psedia Britannica.) 

1797. Andr^ jAcauES Garnerix, on October 21, 1797, de- 
scended from a balloon by the aid of a parachute. The 
parachute was separated at a height of about 2000 feet. 
(See Monk Mason's Aeronautica, London, 1S38, p. 231.) 

MM. Gay Lussac and Biot ascended from Paris on Aug. 

1804. 23, 1804, to make scientific experiments. They reached 

a height of 13,000 feet, and did not find any di£Perence 

between their results and those obtained on the earth. 

(See Glaisher's Scientific Experiments in Balloons, p. 9.) 

1804. M. Gay Lussac, on September 15, 1804, ascended to the 
height of 22,977 feet. " He found the time of the 
'' vibration of a magnet to be less than on the earth.'* 
His respiration was afPected. The temperature and 
humidity of the air decreased. " He filled some glass 
" bottles with air from the higher regions; was five 
" hours and three-quarters in the air, and noticed that 
" the sky was of a deep blue.*' (See Scientific Experv- 
ments in Balloons, by James Glaisher, 1862, p. 9 ; also 
Foster's Aerial and Alpine Voyages, 1832, p. 52.) 

Mr. Charles Green made his first ascent on July 19, 
1821. 1821, the coronation day of his Majesty George IV. He 
is said to be the first that employed coal gas. (See Aero^ 
nautica Illustrata and Monk Mason's Aeronautica, p. 5.) 

Messrs. Charles Green, Holland, and Monck 
•1836. Mason, on Nov. 7, 1836, started in the " Nassau Balloon " 
from Vauxhall Gardens, and accomplished a journey to 
Weilburg, in the Duchy of Nassau, in eighteen hours. 
(See Monck Mason's Aeronautica, also Aeronautica Illus- 
trata,) 

1837. Mr. Cocking, on July 24, 1837, descended in a para- 
chute, from a balloon, and was killed. The parachute 
was according to his own design^ and was shaped like an 
inverted cone. (See Monk Mason's ^eronavfica, .Lon- 
don, 1838 ; also Aeronautica lUustrata,) 
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1852. Mr. Welsh, of the Kew Observatory, in the year 1852, 
made four ascents in the great Nassau baUoon with Mr. 
Green. The greatest altitude that he reached was 22,930 
feet. He observed that *' the temperature of the air de* 
" creases uniformly with the height above the earth's sur* 
*' face, until at a certain elevation, varying on different 
days, the decrease is arrested, and for a space of 2000 
or 3000 feet the temperature remains nearly constant, 
or even increases by a small amount; the regular 
diminution being afterwards resumed, and generally 
** maintained at a rate slightly less rapid than in the 
" lower part of the atmosphere, and commencing from a 
" higher temperature than would have existed but for the 
'' interruption noticed." (See Glaisher's Scientific Ex' 
periments in Balloons, p. 10.) 

1862. Mr. James Glaisher, on July 17« 1862, ascended with 
Mr. Coxwell, from Wolverhampton, to a height of 
nearly five miles. The temperature of the air and the 
dew point were determined at various altitudes ; elec- 
trometer readings, times of magnetic vibrations, ozone 
observations, and other data were obtained. This was 
the first of a series of eight balloon ascents undertaken 
at the request of a committee appointed by the British 
Association for the Advancement of Science to make 
meteorological and physical observations at different ele- 
vations above the earth's surfiice. (See Report qf the 
British Association for the Advancement of Science for 
1862; also Scientific Experiments in Balloons, by James 
Glaisher, p. 29.) 

1865. Mr. James Glaisher, on Oct. 2, 1865, in pursuance 
of his researches for the balloon committee of the British 
Association for the Advancement of Science, made his 
first night ascent. This night was remarkably clear, and 
the temperature, up to a certain elevation, increased with 
the increase of elevation. (See Report of British Associa^ 
tion Meeting, at Nottingham, in 1866.) 
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A.D. 1815, April 26.— N« 3909. 

PAULY, Samuel John, and EGG, Durs.— " Cwtain aerial 

conveyances, and vessels to be steered by philosophical or 

chemical and mechanical means, and which means are also 

applicable to the propelling of vessels through the water and 

carriages or other conveyances by land." 

llie aerostat or balloon has a " form whose farthest extremities 

may be in an horizontal and longitudinal direction, or nearly 

so, such as the shape of a fish or bird." A frame round the 

lower part of the aerostat, called " the head frame," holds the net, 

as well as an appendage capable of acting as a parachute, and the 

requisite suspensoiy fastenings of the car. To drive and direct 

the balloon, " fins, feathers, fans, or wings " are employed ; they 

are made of silk fixed to a staff by whalebone ribs. Five feathers 

may form a wing, and for that purpose are fixed alongside into 

a " head piece," which is applied to a steel spring " fastened to 

" the head frame, playing backwards and forwards horizontally." 

** Each separate fin, feather, fan, or wing has a threefold power, 

" which we call attractive, aspiring or sucking, repulsive^ driving 

" or blowing, and collective or uniting." 

The tail or rudder is formed of the same materials as the said 

fins. A moveable weight, consisting of a barrel containing water, 

is used as ballast for guiding and directing the balloon. The 

siud fins may also be applied to a machine that is capable of 

raising and supporting itself in the air without the assistance of 

gas. 

[Printed, id. No Drawings. Soe Sepertonr of Arts toL SI {second 
»eriet), p. 17 ; also Bolls Chapel Reports, 7th Beport, p. 116.] 

A.D. 1826, October 18.— N» 5420. (♦ ♦) 

VINEY, James, and POCOCK, Gborgb.— "An invention by 
" which kites are made to act as endyant sails for the purpose of 

AER. A 



AERONAUTICS. 



<< navigating or drawing vessels or drawing carnages, for the pur- 
'^ pose of raising weights or persons in the air, and for other- 
" useful purposes." 

" The peculiarities of these kitee^ are :-^First, they are rendered 
*' portable by folding up." ** Second, there is a moveable dis- 
" tender." " Third, they have four lines by which their power 
'^ is controlled or their, course directed." Fourth, the kites may 
be attached " at a convenient distance on^ behind the other, by 
" which plan an indefinite power may be obtained." 

[Trinted, ed. Drawing. See Tle^pertoTy of Arts, voL 4 {third series), p. 309 ; 
London Journal (Netoton's), voL 1 {second series), p. 29 ; Register of Arts 
and Scionoes, voL 1 {second series), p. 1 : Engineers and Mechanics' Ency- 
clopedia, vol. 1, p. 822, also vol. 2, p. 478.J 
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A.D. 1840, January 7.— N« 8337. 

POOLE, Moses (a communication), — " The invention con- 
*' sists in obtaining power by means of an apparatus, the arrange- 
'' ment of which consists of a series of blades or surfiices fixed in 
an oblique direction to an axis, which axis is made to revolve, 
and consequently to carry them round at any velocity required, 
the atmosphere acting as the point of resistance, whereby I am 
enabled to obtain a great power, which may be employed for 
** propelling boats, carriages, &c;" 

" To act successfully the machine or apparatus should be com* 
*^ pletely surrounded with the atmosphere in which it is working." 
The said blades turn " round an axis parallel to the line of 
" draft." " The essential character of this invention is the 
** arrangement of a series of fiat blades placed in oblique positions 
" to the surfaces which pass t hrough the axis of the apparatus. 
" These blades or surfaces may be n:iade of metal, wood or any 
" suitable material ; the obliquity of the position may be varied 
" from one to eighty-nine degrees, according to the power of the 
" wind you have to act against, whether it is fair or foul, 
" or whether this apparatus is to be used in water. The 
'^ number of these blades may be varied from two to twelve, 
" according to the size of the machine ; they may be placed two 
" or three together if required. The size of these blades must 
** depend upon the power required." 

" This apparatus may be applied to move any description of 
" vessel, either floating in the air or in the water." 
[Printed, 8<l. Drawings.] 
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A.D. 1842, September 29.— N« 9478. (* *) 

HENSON, William Samuel. — " Machine for conveying 
*' letters, goods, and passengers from place to place through the 
« air.** 

If any light and flat, or nearly flat, article be projected or 
thrown edgewise in a slightly inclined position, the same will 
rise on the air till the force exerted is expended, when the 
article so thrown or projected will descend, and it will readily 
be conceived, that if the article so projected possessed in itself 
a continuous power or force equal to that used in projecting it 
the article would continue to ascend, so long as the forward 
part of the surface was upwards in respect to the hinder part 
and that such article when the power was stopped, or when 
the inclination was reversed would descend by gravity only if 
the power was stopped, or by gravity aided by the force of the 
power contained in the article if the power be continued, thus 
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*' imitating the flight of a bird." 

The apparatus is constructed to offer a very light extended 
surfiMse or plane, which has the same relation to the general 
machine that the extended wings of a bird have to the body, when 
the bird is skimming in the air ; but, in place of the movement 
or power for onward progress being obtained by movement 
of tiie extended surface, as is the case with the wings of birds, 
suitable paddle wheels, or other propeller, worked by a light 
steam engine, are employed to obtain the requisite power for 
onward movement to the extended sur&ce or plane ; and to give 
control as to the upward and downward direction of the machine, 
a tail is applied to the extended surface which may be inclined or 
raised, so that when the power is acting to propel the machine 
by inclining the tail upwards, the resistance offered by the air 
will cause tiie machine to rise on the air; and, when the tail is 
reversed, the machine is propelled downwards, and passes 
thiougli a plane more or less inclined to the horizon as the 
inclination d the tail is greater or less. To guide the machine 
aa to the lateral direction which it takes, a vertical rudder, or 
second tail is introduced, and as this is inclined in one directior 
or the other, so will be the direction of the machine. 

The extended surface is disposed on each side of a car or 
vessel in which engine, Aid, passengers, goods, and letters are 
carried ; the boiler is fixed rather forward in the car, as the weight 

A 2 
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should be forward. The car has three wheels that, when it 
comes to the earth, it may run freely without injury, and owing 
to the great control the tail has in governing the descending 
machine, the car comes to the earth in so fiat an incline that 
little if any shock is felt by the passengers. The machine is 
started fi^m an inclined plane or side of a hill. The propellers 
being set in motion, and the machine allowed to run forward 
on the decline, in a short time they act sufficiently on the air 
to cause the machine to leave the incline and proceed in any 
direction. 

The whole machine has been combined to form one trussed 
beam of very light construction in which wire is mostly used, 
and in a few places hollow bars of wood. All the upper and 
under surfi&ces of the projecting planes are covered with a 
strong close fEibric such as oiled silk. There should be about one 
square foot of extended surfeuie for each half pound weight of the 
machine, including machinery, fuel, and load; the entire 
experimental machine might weigh about 3,000 pounds. The 
surfeice of the planes on both sides of the car measures about 
4,500 square feet, the tail 1,500 square feet additional. The high- 
pressure steam engine with which the machine was moved had 
the power of from 25 to 30 horses. 

2. Describes a steam engine for giving motion to the propellers 
of the machine. The copper boiler has great strength with 
lightness, and its extensive heating surfaces are arranged to pro- 
duce great power in small space. 

The construction of this elaborate machine is illustrated by a 

profusion of drawings on a large scale. 

[Printed, Sa. lOd, Drawings. Repertory of Arts (eniarg^ mWm), vol. 1, 
p. 237 ; Mechanics' Magazine, vol. 88, pp. 257 and 906 ; Engineers' and 
Architects' Journal, vol. 6, pp. 160, 187, and 219.] 

A.D. 1843, January 19.— N« 9598. (* *) 

SUNDERLAND, Thomas. — Improvements in "moving floating 
" bodies through water and air, such as ships and balloons." 
1 . Screw propeller. Each blade is on a short arm, and is of a 
form bounded by two arcs of circles, the outer circle being con- 
centric with the shaft, and the other having its convexity turned 
to the shaft. 2. Steam issues firom a pipe against the air and 
propels a vessel. 3. The draught in a furnace is increased by a 
blower in the flue, and a damper regulates the supply of air, 
[Printed, 6fl. Drawing.] 
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' A.D. 1843, February 21.— N° 9642. 

POTTS, Lawrbnce Holkbr. — " A new or improved method or 
" methods of conveying goods, passengers, or intelligence." 

A " tension " line of rails, composed of metallic rods or wires 
stretched from one fixed point to another, is employed for the 
said purposes. Air tubes, through which the articles are made to 
travel, may assist the said tension rails, especially on lines of 
great traffic. 

Various modes of propulsion of the oars or carriages that con- 
tain the goods, may be used. " By connecting balloons to the 
railway cars," " on their receiving impulse from superior strata 
of the atmosphere, they will, by means of the pied-a-terre 
afforded by the railway, become of greater utility than they 
" have hitherto been. The line or rope of traction should be con- 
" nected by a safety line to a valve, so that the hydrogen might 
'* be allowed to escape when necessary." 

A '* chiropedal machine " is described in the Specification, and 
shown in the Drawings, that may be used to impel aerial madhines. 
The machine consists of an arrangement of treadles, handles, and 
cranks, by means of which the whole weight and muscular 
action are utilized to produce motion. This power is applicable 
to actuate wings or oars ; the power may be applied by a lever, 
or directly to the wing or oar, a cord passing over the pulley 
being used for the purpose." A sail may be employed to pro- 
pel the machine ; its body may *' consist of sheet iron tubing, 
" into which air might be pumped at leisure." 

[Printed, 1«. 4(1. Drawings.] 

A.D. 1843, July 26.-.N« 9856. 

MOAT, William Crofton. — " A method of obtaining aerial 
<* locomotion." 

The machine which forms the subject of this invention consists 
of '' an oblong framework of wood, which rests when on the 
*' ground on legs," and the longitudinal bars of which cany two 
wooden platforms for the support of persons by whom the machine 
is to be worked. A transverse cranked axle has a vertical grooved 
wheel mounted on its centre, which communicates rotary motion 
to two transverse shafts pivoted at the ends of the framework, one 
at each end, by means of endless bands. Four wheels work 
eccentrically witii regard to certain cross aims on the said trans- 






6 AERONAUTICS. 

verse shafts, and by means of Motion wheels, impart motion to 
four square frames of wood. Sixteen " wooden frames " are 
attached to the four cross arms, and also to the square finmes 
(" four to each arm and frame "), and carry sixteen, propelling 
flappers, each of which consists of a rectangular frame covered 
over with parchment, and attached by pins to the e2ctremities of 
its particular wooden frame, so as to swing freely thereon. A 
rudder guides the apparatus, and a platform for the steersman 
projects in front. 

When manual power is imparted to the cranked axle, and 
thence to the frames and propelling flappers, the flapper frames 
" move always in the same parallel," and cause the flappers 
'^ to strike successively upon the air in a direction opposite to 
" that of the lines of gravity and traction, or their conjugate, 
" and thereby to raise the machine and propel it through the 
'' air.'' Certain modifications are pointed out. 

[Printed, Is. 4d. Draivings. See Engineers' and Architects* Joamal, 
vol. 7, p. 61.] 



A.D. 1847, February 16.— N* 11,678, 

NEWTON, William Edward (o communication from Dr, 
Van Heche), — " Improvements in aerial locomotion." 
The said improvements are called by the inventor '^ a new 
system of aerial locomotion or aeronautic carriage, containing a 
motive power, and a point of resistance or fulcrum, by means 
of which passengers may be conducted through the air in any 
required direction," and, in carrying out l^ia invention, itdvan- 
tage is taken of the " strata of currents of air " that blow in 
various directions at different altitudes, so that, by the ascent or 
descent of the aeronaut into the conent that blows in the 
direction required, the aerostatic machine may prc^^ress to its desti- 
nation. 

The propelling apparatus consists of two steel rods, which are 
mounted horizontally and at right angles to each other upon a 
vertical shaft ; the said vertical shaft is rotated by means of ropes 
and puUeys that connect the said shaft with the driving power. 
Wings are attached to the steel rods, the formei; being oblique to 
the axis. The Drawings show four propelling apparatus to one 
machine, suspended from a balloon^ or from a number of 4^1iQ- 
drical gas vessels, one above another, that act ooUectiviBJif as A 
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balloon. The fore propellers are worked in an opposite direction 
to those that are in the stem of the " aeronautic carriage," and 
thus *' a point of resistance " is obtained, by means of which the 
balloon is propelled in the required direction. 

By means of this apparatus, the aeronaut is enabled to ascend 
or descend without loss of ballast or of gas. 

[PmtodfU. Drawings. SeePatient Jounui],Tol.8,p.800.] 

A.D. 1848,' November 23.— N<» 12,337. 

BELL, Hugh. — " Certain improvements in aerial machines and 

machinery in connection with the buoyant power produced by 

gaseous matter.^' 

In the " balloon " motor machine^ gas is the suspending 
power. In the " parachute " motor machine, the motive power 
is, in part, the supporting power. 

The following are the principal points in this invention : — 

1st. Metal tubes are used in the framework of balloons, in 
parachutes, and in aerial machines in general. 

2nd. The balloon is made of an elongated form, and has a 
flexible partition ; the said partition is loose, to admit of the full 
distention of the balloon on one side of it with gas. All the air 
beneath the membrane may be allowed to escape before the escape 
of the gas. 

3rd. Flat silk bands are used as a network to enclose the 
balloon, or for strengthening its membrane. A single flat band, 
attached all round, at the central horizontal line of the balloon, 
converts the balloon into a parachute in case d accident. 

4th. A boat or " life boat '* is employed in connection with 
balloonB or aerial machines. 

5th. The archimedian screw may be used as a propeller to elon- 
gated balloons, or to paradiutes. In '* the wing propeller," a 
backward and forward motion in coi^nction with a rotary motion 
is employed. " The double shutter propeller " has a hinge 
motion. The ** umbrella " propeller alternately opens and col- 
lapses. The " tail " or rudder has a rotary motion in conjunc- 
tion with a hinge motion. 

Gth. The " water grapnel ^' is employed to arrest the motion 
of a balloon or other aerial machine at sea ; its general fbrm is 
that o{ an umbrella ; if it is allowed to open, resistance to its 
pasM^ thiough the vnter, and thence to the progress of the 
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ballooii which lowers it, is obtained. By reversing the ends of 
the water grapnel (ropes being provided for that purpose) it col- 
lapses, and can then be hauled up. The grapnel ropes may either 
be formed entirely of elastic material, or have the said elastic 
material introduced in its length. 

7th. The rope from the " emptying valve " passes through the 
safety gas valve " to be within reach of the aeronaut ; the 
emptjring valve " may be worked from the outside. The valves 
consist of two rings> having India rubber valve surfaces and springs 
for closing them ; a sliding rod or tube enables the valve to be 

opened . 

8t^. Rods, free to slide in larger rods that contain long spiral 
springs, act as " buffers " to break the descent' of the apparatus 
to the ground. In the case of parachutes, the lower ends of the 
smaller rods carry wheels, " for the purpose of^acquiringthe neces- 
" sary velocity in the machine on the ground, in order to make 
*' the ascent." 

[Printed. 2t,10d. Drawings. See Mechanics' MaeasOne, vol. 60, p. 601 
and vol. 58, p. 76 ; also Patent Journal, voL 7, p. 91.J 

A.D. 1849, February 6.— N«» 12,452. 

BROWNE, John. — " Improvements in constructing and ri^ng 
'* vessels, and improvements in atmospheric and other railways." 
llie improvements in rigging vessels, as applied to the wheel- 
rigged ship, as well as certain improvements in atmospheric 
railways, are first described. 

A " balloon railway " has a line of rails, *' by which means a 
'* line or chord communicating with a balloon will allow of that 
" line with the balloon attached to travel without impediment, 
that is, having a line of rail of that peculiar construction that will 
allow a holder formed of metal or other substances having wheels ; 
" the wheels work upwards or sideways, the power being relative 
" instead of downwards ; this holder may be made to admit per- 
sons riding upon it who may be usdPul in keeping the rail 
clear of impediments ; to this holder is attached the balloon 
with its carr of passengers. There may be many ways of con- 
structing the railway." '^ Sails may be attached to the balloon 
or holder, with a view of gaining a point or two on the wind. 
" llie carr will perhaps have to be made differently to what it is 
at present, on account of the line, which need not perhaps 
exceed one hundred feet in length, being attached to the rail. 
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The carr may be more extensive than at present, having an 
opening in the centre to allow of the line passing through and 
" faa\'ing liberty to work.'' 

[Printed, 4d. No Drawinffs. See London Jonmal (Newton's), vol. 35 {coh- 
joined eeriee), p. Ill ; Mechanics' Magazine, vol. 61, p. 142; and Patent 
Journal, vol. 7, p. 19S.J 
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1852. 

A.D. 1852, October 2.— N» 155. 

BROWN, David Stephens. — " An improved means of navi- 
" gating the water by ships." 

This invention *' consists in sustaining the hulls of ships on 
" the surface of the water when in motion by an upward pres- 
sure resulting from such motion, or from other motion 
or action, instead of allowing such hulls to be sustained in the 
water by the upward pressure obtained from simple immersion 
only, the object being to lift the hulls of ships to the surface of 
the water, or nearly so, with a view to remove or diminish the 
resistance which they encounter at the bows from the water 
" when in motion." 

The following are some of the means of accomplishing this 
result : — 

By balancing the ship in the water in such a manner that her 
flat, curved, or angidar bottom *' shall form an inclined plane to 
'* the surface of the water." The bottom of the ship is extended 
beyond the limits of the sides and stem. 

By means of an additional bottom, " placed over the hull of 
" the ship instead of under it," the air instead of the water acts 
upon the said additional bottom of the vessel, when it is in 
motion, '* and inclined as aforesaid, and the best time for thus 
*' using it is when she is going against the wind." The said 
*' additional bottom may be suspended by means of pillars below 
*' the other," " and at a sufficient depth in the water as not to be 
affected by the waves, and when such additional bottom is used 
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'' the other bottom and the rest of the hull of the ship may be 

" elevated entirely out of the water." 

" The ship may be drawn by a rope to which horses are 
attached, or even kites or balloons, or by sails, or by any other 



" means." 



[Printed, 6d. Drawing.] 
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A.D. 1853, January 20.— N° 143. 

DE MANARA, Horace. — {Provisional Protection only,) — ^"This 
invention consists in the use and application of balloons to 
steam boats, sailing and other vessels, for the conveyance of 
passengers and merchandize,*' " for the purpose of preventing 

'* sea-sickness." 
'^ These balloons are attached to seats which are supported 
beneath by a ball and socket joint, and the balloons are inflated 
with gas or other suitable elastic fluid, by which the seats 
become suspended, the intention thereof being to preserve a 
nearly horizontal position of the seats, notwithstanding the 
pitching and rolling motion of the vessel or boat to which such 
invention is attached, and thereby to prevent sea-sickness 
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" consequent upon such motion." 

The Drawings show a ball-and-socket joint, the socket whereof 
is firmly connected to the bottom of the boat or vessel in any 
convenient manner. A platform, carrying seats, is connected to 
the ban. Bars of iron are securely fixed by their lower ends to 
the platform ; the upper ends of the bars are fixed to a metal 
ring. The balloon is connected to the ring of the platform by 
means of a band of silk that carries rings through which sustain- 
ing cords are passed, the cords being attached to the ring of the 
platform. The balloon is steadied by means of a curved iron bar 
and slotted piece, the bar being fixed to the vessel's sides. The 
bar has collars, against which metallic pieces abut occasionally. 
Elastic cords are, at one end attached to the metallic pieces, at the 
other end to the curved piece. The vertical position of the balloon 
is thus preserved. 

CPrtnted, lOd. Prawings.] 
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A.D. 1853, Januajry 24.— N° 179. 

JOHNSON, John Hbnby. (a commumc^tion), — '' Improve- 
'< m&kia in aeiial navigation, and in the machinery or apparatus 
** connected therewith." 

A platform, suspended from an elongated balloon, contains the 
machinery and the aeronauts. Paddle wheels, that are fixed at 
the extremity of horizontal cross shafts, carry blades (or frames 
upon which canvas is stretched) that are made to swivel by the 
action of a fixed semiciioular guide plate upon a lever attached to 
the blade, the blade resuming its working position on passing the 
guide plate, by the action of a spring fixed on the spoke of the 
wheel; these paddle wheels are driven by steam power, and are 
used ^ for the purpose of counteracting the action of the air 
" against the balloon.'' Parachute or umbrella-shaped propellers 
slide upon a longitudinal horizontal rod ; when their expanded 
surface is drawn back, considerable resistance is offered to the air, 
and thus, by alternate motion, communicated by an eccentric on 
one of the paddle-wheel aides, the propulsive power is obtained. 
Horizontal sails, the firames of which carry canvas, are attached 
to the framework of the machine; to regulate the ascent or 
descent of the balloon, these may either be extended horizontally 
or allowed to hang down vertically. Four triangular sails, fore 
and aft, prevent rolling, and the machine may be made to assume 
any convenient inclination to the horizon by means of a couple 
of a<^i«table weights, travelling upon rollers and acted upon by 
a cord and winch. The horizontal motion of the machine is 
governed, by means of a rudder. 
CPrinted^lOdL DnwingB.] 

A.D. 1863, February 15.~N« 395. 

DE NORMANDY, AlI^honss Rsnb lk Mirb (partly a com- 
miifiicaffoii). -*-'* Improvements in the manufacture of articles 
*' made of gutta percha." 

This invention consists in '* decolorizing gutta percha by means 
** of animal charcoal," and in *' the manufiicture of films or 
*' layers of gutta percha.'* 

The peculiar action of the charcoal is brought to bear upon the 
gutta percha in a state of solution, by means of a filtering appa- 
ratue^ihit fffevcnts the action of the aur upon the solution. 
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To form a balloon, a certain quantity of a solution of gutta 
percha in bisulphuret of carbon is poured into a suitably-shaped 
vessel. The vessel is then inclined and turned " in every direc- 
tion until its sides are completely and evenly smeared over 
internally by the solution •" the excess of solution employed is 
drained off by holding the glass vessel with its mouth down- 
wards. " In a short time the sulphuret of carbon volatilises 
completely, leaving the inside of the glass covered with a thin 
layer of gutta percha. The contraction resulting from the dry- 
ing of that layer loosens it, and it may then be readily ex- 
" tracted." When the gutta percha membrane has to be removed 
through a small aperture, a tube must be introduced into the 
vessel in order that the air may be sucked out. By this means 
the gutta percha membrane is made to recede from the sides of 
the vessel, and may then be easily removed therefrom. 

[Printed, 6<2. Drawing.] 

A.D. 1863, May 4.— N° 1088. ' 

GIANNETTI, Jban Brando. — '' Applying the ascensional 
*' force of balloons to various useful purposes." 
The Provisional Specification sets forth : — '* The disposable 
ascensional force which is afforded by balloons suitably prepared 
has not hitherto been applied " *' to elevate in the air certain 
bodies more or less heavy, such as boats laden with one or more 
'* travellers, &c." Certain applications are then mentioned, such 
as the raising of ships from the bottom of the sea, the prevention 
of the foundering of a vessel, the transport of heavy bodies 
resting in water," and " the use of balloons for obtaining motive 
power." " Carbonic acid gas or other suitable gas, hydrogen, 
'< for instance " may be employed to inflate these balloons. 

In the Final Specification it is stated that the invention '' con- 
'* sists in novel applications of balloons immersed in liquids," 
and that in this invention " generally, balloons immersed in a 
'* liquid " are employed. An apparatus for generating carbonic 
acid gas is described and shown ; sulphuric acid and ** a carbonate " 
are respectively introduced into the separate chambers of a box, 
fitted with suitable taps for admitting and mixing the ingredients 
and for supplying the gas to the balloon ; this apparatus is placed 
at the bottom of the water when weights are to be raised, and the 
cock for admitting the generating materials to each other may be 
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actuated from the surface. Two balloons, alternately inflated at 
the bottom of the water, are used to produce motive power. 
[Printed, ed. Drawing.] 



1854. 

A.D. 1854, January 30.— N« 224. 

ALDBOROUGH, Benjamin O'Neals Stratford, Earl of. 
— '< Improvements in aerial navigation." 

The principal points of this invention are : — 

Ist. " The construction of wings with a horizontal tail or rudder, 
** the stems or bases of which are set under springs, and which 
" act on the air by the recoil or reaction of these springs ;" also 
'' the construction and use of " " oars," and of '* alse spurise," 
these are raised ''more slowly than they strike downwards." 
The action of the wings is assimilated to the motion of birds' 
wings, and the principle and construction of the apparatus is 
based upon the supposition that the birds' wings compress the 
air by percussion and force it under the concave part of each 
wing. 

2nd. The ''aerostat" or envelope containing gas. This is 
formed of various shapes according to the purpose for which it is 
required, the cross section at right angles to the motion (whether 
horizontal or vertical) being small and gradually approached to 
from a pointed or nearly pointed stem. The aerostat is used in 
conjunction with the other parts of the invention. 

3rd. Vacuum chambers are placed so that they may be acted 
upon by currents of air on their under and hinder surfaces. 
" Medium" chambers, containing a denser medium than the 
vacuum chambers, may be above the vacuum chamber. 

4th. A " pilot boat " descends before the vessel and brings it 
down safely. The pilot boat is ordinarily attached to the hull« 
and has a vacuum chamber and stove. 

5th. "The construction of a landing place for aerial ships, 
" with a railway conducting from thence to a building capable of 
" receiving them." 

In this very long Specification many details are given (both by 
description and by Drawings) of the construction and methods of 
imparting motion to the wings, tail, &c. of the apparatus ; also 
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the use and working of the vacuum chambers and of lihe ^ilot 
boat are described at length. 

[Printed, 6«. 2d. Drawings.] 

A.D. 1854, April 3.— N" 759. (* *) 

BOBGEUF, Pierre Alexis Francisse. — {Provisional Protec- 
tion only,) ^' The application of electricity and fixed or moveable 
'' aerostation to military strategy and pyrotechny." 
This invention consists : — 

1st. " In the employment of fixed or moveable balloons, retained 
by ropes enclosing wires for conducting electricity, and which 
may be put in communication with electric telegraphs, operating 
'^ so as to obtain the instantaneous transmission of obseryations 
*' or orders necessary for directbig the balloon, or loosening & 
'' inflaming the hostile matters raised by the balloon." 

2nd. " In the employment of the gas used for inflating the 
*' balloon to the projection of missiles by the means of a com- 
'' pressing apparatus." 

3rd. " In the isolated, simultaneous, and instantaneous inflam- 
*' mation of the explosive matters used in pyrotechny by means 
*' of the electric batteiy." 
[Printed, 4d. No Drawings.] 

A.D. 1854, June 2.— N» 1224. 

ALDBOROUGH, Benjamin O'Neale Stratford, Earl of. 
— *' Improvements in locomotion on land and water, part or parts 
'' of which are applicable to the raising of weights and the work- 
** ing of machinery." 

This invention relates to the adaptation of the principles and 
combinations set forth in N° 224 (A.D. 1854) to marine naviga- 
tion, to locomotion, and to general purposes. The improvements 
are : — 

1st. '' The adaptation of wings, and also of a winged aerostat,' 
to navigation and to locomotion generally. The aerostat is pre- 
ferably filled with air and is furnished with a vacuum chamber or 
chambers and with a medium chamber, " the external air being 
** made to act forcibly against such part or parts of the surface or 
" surfaces of the vacuiun chamber or chambers or of the aerostat 
" as may be suitable, according to circumstances, by the action of 
•' the wings." 
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2nd. The forms of the hulls of vessels for marine navigation ; 
an improved form of propeller acting also as a rudder; and 
" the use of elastic heads." The bottom of the vessel is formed 
of twm hulls, the bottoms of which are covered with planks which 
form the channel ; in some cases a third flat-bottomed hull rests 
on the top of the channel to nearly half its length. The pro- 
peller or rudder is elastic. The elastic heads are formed of similar 
materials to the propeller, namely, elastic wood. 

3rd. The application of vacuum and medium chambers to raise 
weights, to dinunish gravitation, or to work machinery. The 
balloons may rise and fall alternately, the air being exhausted 
from the vacuum chamber of one of them ; the fiEinners impel the 
air against the lower surface of the exhausted vacuum chamber. 
The disposition of the other balloon and fanners is such that the 
pressure in the surfiice of the vacuum chamber acts downwards. 
[Printed. l«.10(i. Dmwings.] 

A.D. 1854, June 19.— N* 1334. 

DARTIGUENAVE, Prospbr GuiLHAUMB.--(P^ow»ona/ Pro- 
tection only,) ** Improvements in aerial navigation." 

•' I make use of two apparatuses, or two sets of apparatuses, 
" similar to parachutes, one over the other, to rise up into the 
" air, and I effect the rising by alternately pushing and pulling 
** these apparatuses up and down. I propose to work these 
<' parachutes by steam or other suitable power. When the 
'' desired elevation has been attained, I direct my machine by 
* means of a horizontal flapper fixed upon a centre, and which 
•* may have an upward or downward inclination given to it by 
" means of rods or cords under the command of the aeronaut. 
" My machine is also provided with wings, the better to enable 
•• it to turn, and which can have their direction changed at wiU 
" of the aeronaut." 

CF]rmtod,4(l. NoDnwingik] 

A,D, 1854, November 18.— N» 2447, (♦ ♦) 

LUFF, Henry James.— (Prow«o«a/ Protection only,) « Im- 
*• provements in the mode of attacking hostile bodies, also appli- 
" cable to the obtainment of plans of forts.*' 

These improvemente " consist in the mode of attacicing hostile 
" forts and towns, or bodies of troops when stationed near to the 
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sea, by having, in connexion with a vessel at sea or in a harbour^ 
a balloon having a telegraphic communication with such vessel, 
such balloon being freighted with explosive compounds of any 
description most suitable with the purpose. The balloon having 
ascended from the vessel, and being then in connexion there- 
with, can readily direct the movements of such vessel, whilst 
such movements by suitable connexions can again operate in 
the position of the balloon, so as to bring the same readily into 

" the most favorable position with regard to the fort, army, or 
other object to be acted upon, when the explosive compounds 
may be easily let down in the exact position where the greatest 

" injury can be inflicted. It is also to be observed, that by 
similar means, plans of fortifications, &c., may readily be 
acquired by the photographic process. It is obvious, that 

" where inland forts or armies are to be attacked, the balloon 

" may be in connection with any apparatus upon land, so as to 

" effect the same results." 
[Printed, 4d, Ko Drawings.] 
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A.D. 1856, January 26.— N° 206. 

JOHNSON, John Hbnry (a communication from Andr4 Marie 
Prifoerand), — *' Improvements in the construction of kites, and in 
" the application thereof to the purposes of carrying lines and of 
" signalling," 

These kites are constructed so as to be easily folded or ex- 
tended when required. The main cord is attached to the kite at 
different points of the belly band, according to the strength of the 
wind. A float is attached to kites, whereby they are enabled to 
travel in an oblique direction with the wind. Kites may be used 
wherein the doth is not stretched tight ; by this means a better 
action of the wind is obtained. Kite tails are employed that are 
" composed of a number of pallets or discs." 

The frame of the kite is composed of two straight flat laths of 
wood " laid one over the other and crossing at their centres, where 
*' they may be secured either by a knotted cord or piece of wire," 
so that the two laths may be " shut up together parallel when 
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'' not required for use." The sail portion of the kite is secured 
permanently to one of the laths at each end, whilst it is merely 
attached temporarily to the two extremities of the other lath. The 
tail is composed of a number of thin boards, through the centre of 
which is passed the tail cord. A tow line is conveyed by this kite 
by attaching one end of the said tow line to a float, to which float 
the main line of the kite is fastened. For signalling purposes 
the requisite signals are attached to the body of the kite. 

[Printed, 8d. Drawing.] 



A.D. 1856, March 20.— N° 625. 

ALDBOROUGH, Benjamin O'Neale Stratford, Earl of. 
— ** Improvements in aerial navigation, and in the application of 
" the same to warlike purposes." 

This invention relates to, 1. The construction of aerial vessels. 
2. " The application of aerial navigation to the purposes of war- 
" isjee.'* 3. "The construction of fortified ports or landing-places, 
" with harbours for aerial vessels." 

The construction of the aerial vessels is based upon principles 
(and the details of the said construction form improvements upon 
machines) that are mainly described in No. 224 (A.D. 1854). 

The tHiBipe of an " aerostat " for perpendicular ascent is made 
externally nearer to that of ordinary balloons. 

The lower part of the eacpanded portion of a parachute is flat, 
and the said expanded portion may have a " flying " motion. 

A " locomotive " aerial vessel is described in which the aerostat, 
by its motion, performs the office of a pair of wings. 

Aerostats are described and shown whose inclination is capable 
of being altered with respect to the hull. 

An aerial vessel with lur channels in which the aerostat revolves 
on its longer axis by means of an endless band. 

An ''arrow head" for the iiront of the aerostat with aperture 
and elastic springs. 

A fortress to receive aerial vessels, with a removeable entrance 
which is also the roof. 

A fortress for aerial vessels, so placed as to protect a town from 
attack by hostile aerial vessels. An engagement between the 
respective aerial vessels is represented, and the method of attack 
and defence is described. 

ABR. B 
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Other warlike manoeuvres with aerial vessels agunst land or 
sea forces are described in this lengthy Specification. 
[Printed^ 8«. &2, Dnwizigs.] 

■ ■ » 

A.D. 1865, May 21.--N« 1136. 

CURTIS, William Joseph. — (Provisional Protectiok only.) 
Improvements in aerostation or aeronautics and the mechanism 
connected therewith, which improvements may be rendered 
subservient to purposes of navigation." 

This invention consists in employing the vapour or gas of 
gunpowder or similar compound to inflate balloons ; also con- 

'' necting with balloons kites or wings, to be acted upon by suit- 
able cords or connections, so that the motions of the balloons 
and kites may be governed by operators stationed beneath the 
same on land or water. When applied to a ship, these balloons 
and kites may be used to propel or navigate same. These 
balloons and kites may convey missiles, &c., which may be 
discharged by means of an electric spark sent along the cords 
or connections ; or the discharge may be effected at a given 
time by clockwork attached to the balloon," 

[Printed, 4cf. No Drawings.] 



« 

ts 

it 
« 
(( 
(f 

<( 
t( 
S( 
<( 

i< 
<i 



1856. 



A.D. 1856, September 4.— N» 2062. 

ALDBOROUGH, Benjamin O'Nbale Steatford, Earl of. 
'' Improvements in aeria] navigation, and in the apparatus con- 
" nected therewith, parts of which are applicable to locomotion 
" generally." 

This invention comprises improvements upon machines set 
forth in No. 224 (A.D. 1854) and in No. 625 (A.D. 1855). 

Ist. Furnishing to aerostats outer compartments with valves 
opening inwards. The said compartments are thus in connection 
with the external air, and can resist external pressure. 

2nd. The use of two or more air channels (within the.f^ero8tat« 
and inclined to its central line) to steer, the aerial vesseF Twin 
aerostats are described and shown that act as wings, 
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3rd. The addition of curtains '^to preserve the more delicate 
" parts of the apparatus from injury." 

4th. Springs are applied to the basal parts of the wings proper 
to cause them to strike downwards against the air. In regard to 
the basal portion of each wing, the humerus is inclined more 
forward than that of a bird's wing. There are also improvements 
in the ribs, shafts, oars, propellers, and stays (of India rubber) of 
aerial machines. Valves and sliding retractile tubes are used in 
connection with a magazine of compressed air. " The spring of 
" the air within, when permitted to act as the wings strike down- 
'' wards> tends to increase the force with which the wings strike 
" against the external air." 

5th. The use of two pilot boats, instead of one only, to e£Pect 
tiie landing of the aerial apparatus. Elastic cables are used in 
connection with suitable.anchors or grapnels. 

6th. Rotary aerostats. The aerostat revolves freely on a shaft 
composed of '' a combination of canes, or bamboos, with wooden 
*' rods or tubes, strengthened by steel rods." 

7th. Application of the aforesaid improvements to locomotion 
generally. Air channels and twin aerostats (either with or with- 
out without a third aerostat) may be applied to navigate the water 
and to raise vessels from the water. With the exception of the 
improvement relating to pilot boals and to elastic cables, the whole 
of the above improvements may be applied to locomotion gene- 
rally. 

This Speoific^tiion contauis many details that are only generally 
alluded to hfl^. . ^outteen sheets of Drawings are appended to a 
very lengthy description. 

CPrltitod,eli. Drawings.] 



AJ). 1866, September 15.— N* 2164. 

LASSl£, h^K^ Baptistk Justin.— "A new system of aeria 
navigation." 
This invention consists in an improved aerial ship or carriage, 

** constructed with an outer and inner cylinder on an axis, so 
that the crew or passengers, by walking inside the inner cylinder 
supported by gas, cause it to rotate, and with it the outer 
cylindei', fujnished with a screw, and thus propel the vessel in 

" the wr.** 
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It is proposed that the outer cylinder be ninety feet diamet er 
and nine hundred feet long, and that a crew of three hundred 
men be employed to work the apparatus, one hundred and fifty in 
action at a time. 

At each extremity of the ship, a balloon is fixed to the central 
axis, round which the screw revolves ; a "cut-wind " of an an- 
gular shape is fixed to the fore balloon, and the aft balloon is 
provided with two vertical blades and with a means of obtaining 
lateral motion to steer the vessel. 

A metal counterpoise, sustained by two lines of iron wire, regu- 
lates the angle of inclination of the vessel to the horizon, a reel at 
each end of the aerostat determining the position of the counter- 
poise. 

The space between the internal and external cylinder is filled 
with gas. Small balloons that occupy compartments in the said 
space may have air pumped into them, and thus the descent of 
the aerostat may be accomplished. 

The pumps are formed similar to bellows in the framework of 
the internal cylinder ; they may be worked by the treading of the 
crew. 

[Printed, 1«. 4d. Drawings.] 

A.D. 1856, September 26.— N« 2256. 

PELL^N, Marius. — ** Rendering impermeable by gas caout- 
chouc, gold beaters' skin, paper, gauze, and similar materials 
used for things adapted to receive an ascending foroe, such as 
balloons, aerostatic machines, toys, &c., &c., by the application 
of a peculiar varnish.'' 

The caoutchouc prepared in England is particularly applicable 
for making these kind of baUoons, but it must first be submitted 
" to the vulcanizing process." 
'* The different kinds of varnish employed are composed of 
amilacious substances, such as enulin, of lichnin " [lichenine ? J 
of gum arable, of adragant, of musilage" [mucilage?], "and 
vegetable substances, mixed with some kinds of gum, of sugar, 
gelatine, dextrin, of glucose, of albimien, of oollodium " [col- 
lodion ?], '' submitted to a certain prepa^ration without ether of 
" gelatinous matter, that is, of pure gelatine of fish skin and of 
*' glue. These different kinds of gum are prepared with pure 
** water diluted with alcohol." The varnish is spread on the 
balloons *' after they have been properly distended with gas." 
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To fill the balloons, the pressure of the gas is regulated bj 
weights upon a gas holder, and is shown by a pressure 
gauge. 

A piece of unvulcanized India rubber is introduced into the 
mouth of a balloon before inflating it; when the inflation is com- 
pleted the mouth is tied round with waxed thread ; or the long 
mouth of the balloon may be stretched and tied into a knot. 

By means of this invention toys may be made whose weight is 
nearly that of air. 

The varnish can be employed to coat the inside of large 
balloons. 

[Printed, 4d. No Drawings.] 

A.D. 1856, December 17.— N° 2993. 

CARLINGFORD, Godwin Meadb Pratt Swift, Viscount.— 
'* An aerial chariot, or apparatus for navigating the air." 

" The aerial chariot, in form is something of the shape of a 
" boat, extremely light, with one wheel in firont and two behind, 
" having two wings, slightly concave, fixed to its sides, and 
" sustained by laths of a half hollow form pressing against them, 
" and communicating their pressure through the body of the 
" chariot from one wing to the other, and supported by cords 
'* whose force, acting on two whoops nearly of an oval shape, 
" hold the wings firmly in their position." 

A tail can be raised or lowered at pleasure by means of a 
cord. 

The chariot is drawn forward by an " aerial screw " in front 
thereof, " which screws into the air at an elevation of forty-five 
" degrees, similar to the bird's wing ; and is turned by means of 
" a winch acting on three multiplying wheels." This screw " is 
" known as the Carlingford screw. The blades of this screw 
" become more straight as they approach the centre, or, in other 
" words, their edges become more direct towards the centre." 

A rudder is worked at its distant extremity by a cord that com- 
municates into the chariot. 

To start the apparatus it is preferred to suspend it by ropes 
between two poles, and then allow it (by drawing a trigger 
suddenly) to fall upon the air and to be drawn " forward with 
" great velocity by the falling of the weight in front," the said 
weight being shown as a portion of the tackle. This first 
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impetus *' is easily sustained and increased by turning the aerial 
screw, while the two ropes fidlinjf from the crooks leave the 
chariot in perfect freedom." 
When a certain altitude is attained the chariot may go several 
" miles, perhaps fifty or sixty, as it were, upon an inclined plane 
" of air." 

[Printed, lOd. Drawing.] 
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A.D. 1857, April 14.— N^ 1054. 

ALDBOROUGH, Benjamin O'Nkale Stratford, Earl of. 
— " Improvements in aerial navigation, and in the apparatus con- 
" nected therewith, parts of which are applicable to locomotion 
** generally." 

This invention consists in improvements on the inventions 
described in Nos. 224 (A .D. 1864), 625 (A. D. 1855), and 2062 
(A.D. 1856). 

1st. Utilizing the weight of aeronauts, crew, or cargo to 
actuate aerostats (the portions of the apparatus that contain 
gas), wings, or propellers. The aerostats may either have a 
\dbrating or revolving motion. The motion maybe communi- 
cated by inclined planes properly pivoted, or by apparatus fitted 
with cords and springs that may be made to oscillate by the 
alternate action of aeronauts, &c. properly placed. 

2nd. " Starboard " and " larboard '* air channels, with the 
external air admitted to them alternately, may be used, in 
conjunction with the before-mentioned weight, to actuate 
aerostats, &c. 

drd. The hulls or cars of aerial vessels may be constructed of 
the form of twin huUs for water navigation, see No. 1224 
tA.D. 1854). The vanes are formed with an increased inclina- 
tion at the hinder part, and have valves ad'apted to them* 
Rotary aerostats are constructed with oblique air channels be- 
tween each of the vanes. Curtains are adapted to certain 
aerostats, to be drawn over the fore aperture of the main air 
channel. Retractile tubes (with or without a plank) are used to 
prevent injury on descent. The frame for a single aeronaut is 
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formed of a number of steel pieces that can be bolted together or 
taken to' pieces. 

4th. Uniting aerostats to ships or locomotives, the apparatus 
for utilizing weight being placed on the ship or locomotive. 
No. 1224 (A.D. 1854) is alluded to in this part of the 
invention. 

CPrinted,2«..6€f: Drawings.] 

A.D. 1867, June 6.— N« 1681. 

CLAIR, Joseph Etibnne Maris Jban (a communication 
from Joseph Robatel). — (Provisional Protection only.) " Certain 
" improvements in propellirfg on yater and in the air." 

''This invention consists Jn the employment of two hollow 
" barrels, made tapering towards both ends, and surrounded by 
" screw vanes or threads. The barrels are placed on each side of 
<« a vessel or stage canying a steam en^ne or other motor; rotary 
motion being communicated to the screw barrels, causes them 
and the vessel to which they are connected to advance.'' 

[Printed, 41. No Drawings.] 

A.D. 1867, September 26.--N* 2483. 

BALBONI, FASCAh. — (Provisional Protection only.) "A 
" marine, submarine, and aerostatic propeller, being a new 
*' mecanism for propelling steam vessels on and in the water, 
*' applicable also to aerostatic purposes, combining speed and 
" safety in. steamboats, and giving the power of directing 
*' balloons." 

This invention consists in *' a new propeller intended to 
" supercede the paddle wheel and screw now used in steam 
" vessels." The name of the propeller is "aile nageoire or 
" fin." 

The Drawings represent this fin as having a vibratory up-and- 
down motion on an axle parallel to the length of the vessel, as 
well as a rotaiy motion on a transverse axis. Crank and spur 
wheel f^epif^/^ the rotary motion ; and a pendulum, worked by 
a camk» gives the up-and-do:wn motion through the intervention 
of a raok, spur wheel, and. toothed segment. *' This propeller is 
" in the lorm pf an isosceles triangle J' " The axle has a longi* 
** tudinal opening in which the propeller slides backwards or 

forwards and fbrms a fin." 
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Several of these fins may be worked together; they strike the 
water in the same manner as a boatman would do with the blade 
of his oar. " At each half turn of the axle the fin turns with it, 
and when the fin is in a horizontal position^ instead of com- 
pleting the circle it receives a sudden lateral impulse from the 
machinery, and slides with velocity between the opening in the 
axle, and at once plunges again into the water^ thus propelling 
the vessel with rapidity as the action is alternately renewed." 
[Printed, ed. Drawing.] 
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A.D. 1859, October 12.— N° 2330. 

BRIGHT, Hknry.— " Improvements in machinery or apparatus 
for navigating the air.'* 
A suitably constructed car rests upon a plate connected to the 
" lower end of a vertical solid or tubular shaft, which is fitted 
" at the top with a number of sails working horizontally, set at 
" a suitable angle, somewhat similar to the sails of a windmill." 
" Immediately under the above set of sails is placed another and 
" similar set of sails connected to an outer hollow shaft through 
which passes the one before mentioned. In addition to the 
said plate, at the bottom of the shaft on which the car rests, a 
plate is also fitted to the outer tubular shaft from which the car 
is suspended. Each of these plates is pro%nded with a set of 
friction rollers upon which the car is borne above and also at 
the bottom. For the purpose of imparting motion to the sails, 
horizontal toothed wheels are keyed, one to the inner and 
another to the outer shaft gearing into a vertical wheel keyed 
on a crank shaft (fixed within the car) which may be worked 
by the aeronaut or other convenient means. When the 
machine is set in motion, each set of sails is caused to rotate 
in an opposite direction to the other set ;" the car *' is thus 
kept from gyration.' To raise the machine, if the top set of 
saUs rotate to the right, the lower set rotate to the left ; to 
cause its descent the action of the crank shaft, and conse* 
quently the sails, is reversed." Modifications of the above 
arrangement may be made. 
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The Drawings show an elevation of the apparatus with the car 
in section ; also a plan of the top set of sails. 

Screw rods for adjusting the car on its bearings, and an ordi- 
nary wind vane attached to the car^ are also shown. 
[Printed, ftl. Drawini^] 
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A.D. 1860, February 29.— N« 561. 

SMYTHIKS, John Kinnbrslby.— " A flying engine." 

This apparatus has a seat for the aeronaut attached to extended 
plane surfaces ; it is propelled by the alternating motion of wings 
that are actuated by a boiler and engine of a peculiar kind. 

The vapour from a heated volatile liquid passes through wire 
gauze, and, having been mixed with air, is burnt in a " flame 
" chamber," and supplies heat to a boiler with a number of 
small vertical tubes. The whole engine is enveloped in varnished 
silk, and the condensed steam runs into a reservoir, whence it is 
pumped up into the boiler by a feed pump. To the end of the 
piston of an ordinary steam cylinder two levers are pin jointed ; 
these levers, in conjunction with links and a cross piece, actuate 
rods that belong to the wings. The wings are under the govern- 
ance of the aeronaut by means of cords. The seat of the aero- 
naut is suspended from the cylinder. The whole of the flying 
engine, except the wings, seat, and oil reservoir, is enveloped with 
oiled silk stretched out in a wide flat form ; the steam is confined 
in this casing. An interior envelope of oiled silk surrounds the 
boiler and steam cylinder, and fits closely to the before-mentioned 
envelope at top; it extends to the bottom of the boiler and 
cylinder, and is there left open. 

The apparatus is gtdded by shifting the relative positions of 
the centre of gravity and centre of pressure of the wings. Elastic 
legs break the fall on alightiDg. 

Modifications of the apparatus and different details of con- 
struction may be adopted, provided the principles above set forth 
are adhered to. The engine may also be adapted to cany several 
passengers. 

[Printed, Sf,4cl. Dnwinfis.] 
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A.D. 1860, May 3.— N« II 14. 
HENRY, Michael (a communication from Louis Coignard), — 
" Improvements in the mode of and apparatus fof proj^eUing, 
" turning, and changing the direction of ships, balloons, and 
" other bodies." c ' 

Propulsion is efiPected by driving a fluid into a tube or channel 
connected to the body to be propelled. In its exit from the tube 
the fluid presses forcibly against the internal side of the said tube, 
and, by reaction, motion is cotnmunicated to the body ''in a 
" rectilinear direction opposite to that in which the fluid is 
" ejected." One or more tubes may be placed in any convenient 
part of the body to be moved ; " two propeller tubes at the stern^ 
" one at each side of the riidder, is thought an advantageous 
" arrangement." 

The propeller tubes or channels may be so constructed as to 
turn on their axes wholly or partially round in order to turn 
or change the direction of motion of the ship or body to which 
they are attached." The fluid may be supplied to the propeller 
tubes in a continuous or in an intermittent flow. 
The invention '* may also be applied to balloons or vessels for 
aerial navigation, using ab instead of water as the fluid to be 
forced through the propeller tubes. The tubes need not be 
cylindrical or of equal diameter throughout, but may be spread 
into a conical or bell-mouth shape towards the exit, and tubes 
coiled spirally may, it is thought, be employed with advantage 
" for air." 

[Printed, Sd. Drawing.] 

A.D. 1860, May 10.— N« 1165. 

BO YMAN, Richard Boyman. — " Improvements in applying 
" steam or other expansive prime movers by action and reaction 
" for rotary motion and propulsion, and in the machinery for the 
" purpose." 

This invention may be applied " by reaction for the propulsion 
*' of vessels, locomotives, and aerial machines.** The following 
remarks, relating to aerial navigation, also occur in this Specifi- 
cation : — " The laws of motion, applied to a few grains of steam 
" give it a force sufficient for all the great purposes of propulsion 
" at sea, on land, and in the air," ** The principle of reaction 
" will be the only method of propulsion on land, water, and in 
** the air." " Intermittent reaction propulsion is -the i^ouiidation 
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of the science of aerial locomotion against the strongest hur- 



*' ricanes.'' 
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The invention consists in the application of '* the intermittent, 
instead of continuous force of steam, or other expansive prime 
movers, by impulse or action for rotary motion, and for reaction 
for propulsion, without the usual engines and propellers." The 
novelty consists : — 1. In the intermittent force of steam, &c. by 
action or impulse into the buckets of a wheel, to obtain con- 
tinuous rotary motion." 2. " In applying the same invention 
** by reaction for the propulsion of vessels, locomotives, and 
'' aerial machines." No description is given of an apparatus 
suitable fbr propelling aerial machines. 3. *' By such novel 
combination of proportionate areas, number of issues, pufiP 
chambers, piston puff valves, parts, and machinery, as will 
make an expansive prime mover economically available by 
action and reaction, especially for reaction propulsion, without 
" the usual engines and propellers." 

In applying the said intermittent force, Ist, the steam must be 
prevented expanding until it issues, by means of *' puff chambers," 
" to hold the required quantity of steam for each issue ;" 2nd, 
'* every issue or puff vaive must open all at once." ** The puff 
*' chambers will be placed in the funnel horizontally near the exit 
*' of the heated air, arranged for the steam to act as a blast:" 
*' A donkey engine or two will work the chamber valves and feed 
" the boUer." 
The principal features of the machinery are t — 
1st. '* Steam spring equilibrium reciprocating valves and reac- 
•* tion chamber." In connection with these there may be a " cut- 
'' off valve and measuring chambers." 
2nd. A " cam crank." 

3rd. A " steam equilibrium rotaiy valve and reaction chamber," 
with and without " circular cat-off valves and measuring 
** chamber." 

4th. A modification of the 3rd feature, "for the locomotive 
" wheel application, and for driving the rotary steam wheel." 

5th. "Two donkey engine applications of intermittent reac- 
" tion ;" also a method of " backing the train or vessel." 
6th. " Two regulator locomotive wheel applications." 
7th. A method of " working the impulse valve of a rotary wheel 
" from its axle to regulate the quantity of force." 
rPrinted, 3s. 4cf. Drawings.] 
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A.D. 1860, July 3.— N« 1598. 

STEVENS, Charlks (a communication from C. F. Rablat),-- 
" An improved navigable balloon or aerostatic ship." 

This invention consists of a balloon with wings and steering 
apparatus. The car ''serves also as boat on descending on 
" water." 

The upper edge of the car is furnished with a waterproof cloth, 
which, being filled with air, renders it ** almost impossible to up- 
*' set." The shock on touching the ground is deadened by 
springs at the bottom of the car. 

Gedr and motive power : — ^A fly wheel makes three quarters of 
a revolution from right to left and left to right, and thus actuates 
the wings. Any suitable motive power may be employed. 

The wings are wooden rods coated with waterproof tissues and 
elastic bands, forming together compartments or valves; the 
valves open when the wings rise and close when the wings 
descend. 

A head and stem rudder of waterproof fabric, with cords and 
pulleys, serve to guide the "ship." The head rudder guides 
horizontally and "perpendicularly;" the stern rudder guides 
obliquely. 

When the gas expands, " pockets " attached to the compart- 
ments of the balloon receive it, and restore it upon descent. The 
balloon is divided into four compartments ; " these several com- 
" partments add greatly to the security, as, on the gas escaping 
** from one or more by accident, the other balloons udih the 
" wings, which form a parachute," render the descent quite 
free from danger. 

According to a modification of this invention the balloon may 
be omitted, and the wings only used. 
[Printed, lOd. Drawing.] 

A.D. 1860, December 18.— N° 3103. 

SILAS, Ferdinand. — {Provisional Protection only.) " An aero- 
" static signal apparatus to be called ' semasphere.' " 

" This invention relates to the application of a new process, ])y 
" means of balloons raised to a certain height, and secured to the 
" ground or other objects by means of ropes or cables, on which 
" lamps or other signal lights may be fi.>ced, so that when in a 
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" certain position both their numbers and colours may represent 
'' certain signals." 

Any powerfiil light, such as the electric light or the lime light, 
but especially that by " phosphuretted hydrogen," may be 
adapted to the semasphere. Kites or parachutes of various 
forms may be employed to steady the balloon. " One of the 
principtd app^cations of the semasphere consists in illuminating 
the balloons by means of powerful reflectors, mirrors, or 
lenses, so as to produce a limiinous sphere by means of which 
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" the number and form of the aerostatic apparatus can be ascer- 

" tained at great distances." "The aerostatic apparatus may 
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assume Tahous forms, so as to produce different signal^ by 
their combination, either with or without the aid of light. The 
balloons may be constructed of different materials, they may 
be either metallic or made of silk, leather, india-rubber, gutta 
percha, pasteboard, parchment, animal or vegetable tissues. All 

'* those materials can be covered in and outside with a layer of 
liquid glass, (silicate of potash, soda,) or any other silicate 
which renders them impermeable." 

The semasphere may be used "whenever a powerful light is 
required ;" it may also be employed as a day signal, and to 

serve as a lightning conductor. 
tPrinted,4(l. KoDmwinKS.] 
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A.D. 1861, February 26.--N« 492. 

JAMES, William Henry. — " Improvements in the means or 
apparatus for taking or catching of fish, parts of which im- 
provements ore applicable to propelling, and to arresting the 
progress of ships and boats, and to the forming of communi- 
" cation therefrom to the shore." 

Ist. Employing bags or ''balloons," inflated with air and 
ballasted with water, to catch fish, &c. by dragging or trawling 
nets or ropes. Also the use of reels, upon which the ropes are 
wound. Spring valves are in connection with the said balloons, 
to liberate some of the contained air in case of a rough sea. 
2nd. The employment of fixed windlmca for the dragging 
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of nets, &c. to and fro. Pulleys are attached to buoys, &c., 
which are connected by ropes to chains counected with mooring 
blocks, so that fish may be caught without the use of boats. 

3rd. The application of the said balloons to drag or unwind a 
rope coiled upon reels, so as to form a communication between a 
>vrecked or stranded ship and the shoi^, 

4th. The mooring blocks, chains, cables, buoys, &c. already 
alluded to, may be placed parallel to the shore at " the distance 
" of a mile more or less," so as to form a means of safe ancho- 
rage to ships in stormy weather, and serve as a harbour of refuge. 

5th. Parts of this invention are also applicable to propelling or 
dragging small vessels, &c. off the rocks^ through the surf, "as 

well as for dragging vessels of any kind on or through the 

water by means of the inflated bags or air balloons, and ropes 
** and lines before mentioned," " in lieu of or in conjunction with 
" sails or other means of propulsion." 

CPrixited, 10<2. Drawings.] 



A.D. 1861, March 9.— N° 593. . (* *) 

JACOB, Joseph (a communication from Carl Pi^eisenhammer 
and Carl Weniger), — '' Improvements in iha mode of, and appa- 
" ratus for, obtaining gas and the application thereof for domes- 
" tic, manufacturing, and other purposes." 

The invention relates to the production of pure hydrogen gas. 
*' One method of producing this gas which has hitherto been 
'^ only demonstrated experimentally in the laboratory, consists in 
*' passing steam through a tube or pipe which contains small 
'* quantities of iron in the form of borings or filings." 

According to the present invention, steam is sent through a 
series of retorts filled with the filings and heated to a red heat ; 
the hydrogen gas liberated is conducted by pipes into a receiver 
or holder. After a sufi&oient suf^iy of hydrogen gas has been 
produced, it is intended to use the same both under the retorts 
and under the steam boilers in. place of or together with other 
kinds of fueL 

Further improvements on this invention are described in the 
Spedfication of No. 2377, September 23, A.D. lS61y wher^ 
mention is made o£ the use of ''hydK)gen ga0>mrodud3d as 
<< descnfaedi" f ' for the fiUinjgr of imllooiu/' 

C;pyiaidd,4il. jri>]>ttt»ii](^;1 ...':- . . i 



(( 

€< 
t< 
(t 
C« 

(C 

« 



ti 



AERONAUTICS. 31 

A.D. 1861, August 3.— N° 1929. 

PONTON D*AMJSC0URT, Gcstavb Louis Maris, Viecount 
de. — '^ Improvements in apparatus connected with aerosta* 
•' tion/' 
This invention consists in " imparting to aeronautical appa- 
rato of a specific gravity exceeding that of the air, and hy 
means solely of any suitable prime mover, such as a steam 
engine or others, the ascending power required for causing the 
said appaiatus to rise in the air by the effect exerted on this 
latter by suitable revolving helixes, propelling blades, or vanes, 
or other suitable mechanical arrangements acting in so fur in a 
conitraxy directaon to each other as to cause the vertical compo- 
nents of their forces ^' [to ?] " unite their efforts for rising the 
" i^aratus, whereas the horizontal components keep each other 
in proper equilibrium, and thus prevent the apparatus from 
taking a giratory " [gyratory 7] motion, '' whilst one or more 
'^ revolving helixes, propeller blades, or vanes, or other suitable 
'' mechanical arrangements are made use of for propelling, and 
'* one or more rudders, wings, or other suitable devices for direct- 
" ing the apparatus." 

The Drawings show a vertical shaft, which sustains a small 
steam engine and the aeronaut's seat, and which has ^ts or 
forked parts that carry the pulleys, by means of which the motive 
power is communicated to two toothed wheels that actuate the heli* 
ees. Thetoothedwheelsrevoive upon a horizontal axis between the 
helices, «nd gear with a toothed fkce wheel on each of the helices, 
thus imparting rotary motion to them in contrary directions. 
Other means (such as a hollow shaft and bevil wheels) may be 
used to obtain the same result. The inclination of the blades of 
the helioes is adjustable. A propeller helix revolves on a horizon- 
tal axis ; also a Tertioal rudder (" in the manner of a fish tail "), 
and a horisontal rudder ('* in the manner of a bird's tail ") are 
provided* 

rPrinted,«d. Drawing.] ' 

« 

A.D. 1861, September 23.-N« 2377. 

JACOB,^ JoBSPH (a tcmnunicaium frtm Carl Preuenkammer 
tmd Vari Wmiiger),^^'* laqtiOvemeirtB in tiie mode of and appara- 
*< tus for obtaining and treating hydrogen, gas^ and theapplica-' 
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*' tion thereof to various purposes, parts of which improvements 
" are applicable to the manufacture of iron and steeL" 

This invention consists in improvements upon, and new features 
connected with that set forth in Specification No. 593, A.D. 
1861. The hydrogen is obtained by passing steam over iron in a 
finely divided state, and heated to a red heat. The oxides of iron 
resulting from this process may be employed with advantage in 
the manufacture of iron and steel ; various modes of effecting 
this object are described. 

The hydrogen gas '* can be employed for lighting and various 
" heating and manufacturing purposes." Many applications of 
hydrogen gas to these purposes, and the methods of application, 
are treated of in detail. From the retorts the hydrogen gas is 
conducted to the condenser, which is so arranged " that the gas 
" comes uninterruptedly in contact with water." A flow of water 
is provided for this purpose. 

An illuminating gas is produced '* by mixing such gaseous 
** compounds which contain an excess of carbon with the hydro- 
" gen gas." 

'' I employ hydrogen gas produced as described, as well as the 
" compound of the hydrogen with the illuminating gas for the 
" filling of balloons." 

[Priuted, ed. NoDrRwings.] 

A.D. 1861,,September27.— N»2420. 

PHILLIPS, Jo8£PU Scott. — {Promsional Protection not allowed,) 
This invention is for "enabling mankind to fly through the 
" air." 
'< Its principle is contained in the propulsion of a plane against 
the atmosphere by means of wings shaped like the hoof of a 
calf, (or any other animal) affixed to large light wheels, and 
" made of firm or loose flapping and bagging material, the said 
plane being formed of wooden or iron framework stretched with 
silk, or sailcloth, or other light material. These winged wheels 
being caused to rotate by a spring in a model, or by the hand, 
or by steam machinery, will flap as they revolve, and renew an 
impulse on the air compressed by the plane faster than the said 
" air can possibly recede from the pressure,- and therefore all 
*' details being properly proportioned to the weight to be carried, 
*' the machine with whatever it contains wiU necessarily be 
*' upborne by tiie air. 
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AERONAUTICS, 3a 

'^The chief {>eeuliarii7 of this my invention lies in the bagging 
and sagging hoof-shaped wings^ which in rotating through a 
current of air bag and presi on one half of the circle of rotation, 
and sagg or flap fiat as they pass through the other half. 
Thus obtaining what has never been had before, a wheel 
rotating with wings in the air pressing on one half of the circle^ 
and non-resistiDg on the other." 
[Printed id. Xo Drawings.] 

A.D. 1861, October 10.— N« 2529. 

BROWN, David- Stephens. — (Provisional Protection only.) 
*' Certain improvements in propellmg and sustaining balloons 
" and aerial machines in the air." 

The employment of ammonia and carbonic acid to work 
engines, similar to steam engines, for the purpose of giving 
motion to &ns like screw propellers, with a view of propelling 
and sustaining balloons and aerial machines in the air." The 
ammonia and carbonic acid, in the liquid or solid state, are placed 
in tubular condensers. The condensers are suspended from the 
balloon so that they drag behind upon the propulsion of the 
apparatus. The gases thus produced are used in the engines, 
then iiyected into separate receptacles in the balloon, the hydrogen 
or other gas being allowed to escape to make room for them. 
When the voyage is completed, the gases are to be pumped into 
condensers, so that they may be used over and over again. 

The balloon is oblong, the condensation of the gas in it is 
purposely suf&cient to make it rigid enough to support a pro- 
peller in front and a rudder behind. The rudder acts vertically 
as well as horizontally. 

*' Wlien the sustaining power is obtained by mechanical action 
" two horizontal fans or screws are to be placed above a car 
" formed like a life-boat or canoe." Springs and the before* 
mentioned gas engine supply the power. A vertical screw 
propeller is placed at one end of the car, a rudder at the 
other. 

The car, of inflated air-tight cloth, has rigidity given to it by 
means of condensed air or gas. The fans (made of cloth) are 
held in position by rings rendered rigid by condensed air or 

AXB. C 
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'^The ckangea of teakperaitoe and atmoB^ieno presfiuie .that 
" will be enoonniered by the machine " ^* are to be lOftde available 
" in augmenting the motive power.'* 
[Printed, 4(i. No Drawings.] 



1862. 



A.D. 1862, June 17.— N« 1786. 

CRESTADORO, Andrea. — •* Improvements in obtaining 
" and applying motive power from rarefied air and from aerifbrm 
*' fluids.'* 

In this invention motive power is obtained from ''the air- 
** sucking property of fire/* all access to the furnace from the 
outward air being closed, except into the ash pit ''through a pipe 
" or pipes connected with a rotary piston or pistons, consisting 
" of a paddle or fen wheel.** In this arrangement the air to feed 
the combustion must pass through the pipe containing the fen 
wheel, and rotate the fan wheel, thereby producing motive power. 
Another arrangement is to place the fen wheel in the chimney 
of the furnace and drive it by " exhaling action.** 

The above-mentioned properties of fire are utilized in " navi- 
" gating the atmosphere." An aerial machine consists of a 
frimace in which combustion is carried on and treated as already 
explained. The chimney expands and terminates in a hollow 
vessel which contains rarefied air and forms the balloon. The 
furnace rests upon a platform which constitutes the car, and the 
base of the hollow vessel is fixed to the platform. Tlie machine 
carries a propelling apparatus, consisting of vanes that are 
" worked by the auvsucking faculty of fire *' set forth above. 

The said furnace may also be applied to ventilate the decks of 
ships, to produce cold by the continuous current of air that it 
causes, and to treat ''ores, metals, or other substances by 
" fire.'* 

[Printed, td. No Drawings.] 
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1868. 

A.D. 1863, April 6.— N" 867. 

GEDGE, William Edward (a communication from Pierre 
Jacques Carmien), — {Provisional Protection only,) ''Improve- 
'* ments in aerial machines." 

The car acting as ballast halds the balloon in an almost 
horizontal position. It contains the steam boiler, the water, 
the coal," and other apparatus. Ascent to the fore part of the 
balloon is made by a rope ladder, which also holds the fore part 
of the car suspended thereto. The stem of the car is suspended 
to the stem of the balloon '' by a pipe of aluminium, which con* 
" dueta the steam to a machine fixed to the same piece as the 
" bearing at the stem of the balloon." The piston of this 
machine communicates motion " to a shaft which traverses the 
balloon in its entire length," and thus rotates the balloon. 
Another rope ladder leads from the car to a case near the 
machine, and Another capstan or lever holding the two ends of 
the rudder cords at the stem of the car permits oblique diver- 
gence to the right or left. The body of the balloon b of ovoid 
form> the small end passes first, and the large end " '' supports 
the bearing fixed to the machine, the rudder, and the oblique 
sails. These sails should present a suriace of at least twice 
the thickness of the balloon, so that in turning they will press 
upon twice as much air as will oppose the end of the balloon. 
These sails, however numerous, may be all closed simultaneously 
by pulling a rope from the car during the progress of the 
balloon, and on pulling another rope the catch which holds the 
sails doaed faUs;, and they open of themselves under the pressure 
" of the wind.'* 

" The balloon may also be constructed entirely in the shape of 
" a screw with the above arrangements." 
CPKmted,4dL No Bnwiogs.] 

A.D. 1863, August 15.— N» 2028. (* *) 

LCDEKE, Johann Eenst Fkiedrich. — {Providonal Protect 
Hon onhf.) " improvements in the means of keeping cameras or 
" other apparatus steady when suspended to baUoons." 

" My invention consists in keeping cameras or other apparatus 
** steady when suspended to balloons at certain distances from the 
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" earth, which is effected by means of a peculiar arrangement of 
" two or more ropes attached to the car of a balloon, so that 
" when the balloon is waving about the camera will be kept 
*' comparativelj steady." 

One of the ropes has a weight attached, another rope is *' fas- 
*' tened to the ground at one end by any suitable contrivance," 
and then passes over a pulley to a roller or drum " for the purpose 
*' of raising and lowering the balloon, although other means for 
'^ obtaining the same result may be employed in place of the 
roller. By this arrangement the camera will be kept steady and 
in its place." The camera " may be raised or lowered by means 
of a rope, and is opened and shut by suitable mechanism ; or I 
can make use of a wire in connection with a battery for the 
same purpose. I do not restrict myself to the use of any pre- 
cise number of ropes, as they may be varied if considered 
" necessary." 

[Printed, 8(2. Drawing.] 

A.D. 1863, August 29.— N" 2141. 

WELDON, Waltkr. — " Improvements in apparatus for aerial 
" navigation." 

The balloons used for the purpose of this invention consist of 
" either a long narrow bag divided internally into separate com- 
" partments or cells, or, as will often be more convenient, 
" especially in constructing machines of considerable size, any 
*' desired number of distinct bags is connected together, some- 
" what after the fashion of the carriages in a railway train, but 
'' with little or no interval between each bag and the next. In 
" either case the construction must be such that the machine, 
'* when all its cells or compartments are distended with gas, shall 
" be externally of the shape of a cylinder of considerably greater 
*' length than diameter, and that the cells or compartments ot 
*' which it consists internally shall each be longer in the direction 
*' of the diameter than in the direction of the length of the 
" cylindrical machine as a whole." " With its cells all filled with 
** a gas lighter than atmospheric air, but having no communi- 
" cation with one another, a machine constructed as above 
'' described will float in the atmosphere horizontally, or with the 
" longest axis parallel to the earth's surface, and will so be 
'* capable of bdng propelled and steered," 
[Printed, 4(2. Ko Drawings.] 
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A.D. 1863, October 23.— N» 2620, 

PARKER, James. — " Improvements in the application of steaoi 
" combined with air as a motive power, and for other pur- 
" poses.** 

Superheated high-pressure steam is used, in one or more jets, to 
draw or drive air into or through one or more air pipe nozzles 
into one or more pipes communicating with a receiver from 
whence the steam and air is to pass to a steam cylinder or cylin- 
ders. The air in its passage to the cylinder or receiver becomes 
heated by the steam, whereby an increase of motive power ib 
obtained. After it has been used as a motive power, the com- 
bined steam and air may be employed " as a warm blast to the 
** furnace ;** for this purpose it may be first passed " througli 
'* gas tar, parafin, petroleum, or liquids of a like nature, it will 
" absorb a certain amount of the same, and may then be passed 
" to the furnace to be applied for heating the boiler.** 

" In cases where it is important to reduce the weight of the 
'' engine as much as possible, as for carriages for the common 
** road and for balloon propulsion, I propose to use bellows or 
" similar apparatus in place of the usual metaUic cyUnder and 
'* piston ; when applied to balloons the hot ur and steam after 
<< being used as a motive power may be further used dther alone 
'* or with gas for inflating the balloon.** 

The application of this invention to balloons is not mentioned 
in the Final Specification. 

ITrinted.4ii. No DnwinRs.] 

A.D. 1863, November 24.--N'* 2959. 

NEWTON, William Edward (a communication from Eugene 
Godard), — {Provisional Protection only.) '* Improvements in 
'^ balloons or aeronautic apparatus.*' 

This invention relates to the Montgolfier balloon, but some of 
the improvements are applicable to gas balloons. 

Ist. An ur-heating apparatus (in which is burned straw) is placed 
in the car. The heated air is admitted to the interior of the 
balloon through suitable valves. ^'The air-heating apparatus 
*' consists of a cylindrical vessel made of sheet iron and sur- 
" rounded by outer casings through which air may circulate." 
Through the spaces formed by these casings is made a fire door 
communicatiog with the interior of the apparatus. The com- 
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bustible matter , is supported bjr iron bars^ and the ash pan may 
be raised and lowered. Below the said bars 'Ms a perforated 
*' truncated cone through which air passes to the burning fueL 
A door is made in the lower part of the apparatus for the 
purpose of obtaining access to the interior. Above the fire- 
place is another perforated truncated cone, but inverted ; through 
"' this the heated vapours pass up from the fire into a vertical 
" cylindrical chamber which communicates at its upper end with 
" the interior of the balloon." 

2nd. ''The employment of an elastic rope for the anchor." 
The elastic part is secured from too great strain by being combined 
with an ordinary rope. 

drd. "Adapting to the inflated balloon a parachute, which, 
*' when the balloon descends, will open and check its downward 
*' movement. This parachute is adapted to about the equator or 
'' largest diameter of the inflated pajrt." 

[Frii]tod»4d. NoBnvisgBj 

A.D. 1863, December 29.— N» 3284. 

DE SAINT MARTIN, Henry Re d a. —(Prow«on«/ Protection 

only,) " Improvements in apparatus for aerial locomotion." 
Ist. " An apparatus having a respiratory action which gives it 

*' an ascensional momentum." 
2nd. "An apparatus of propeller wheels" combined so as 

to "enable the aeronaut to move and guide himself in any 

" direction." 

"The inflational apparatus" or "lungs" "consists of two 
inflatable bags composed of any light suitable material, pre- 
senting the i^earanee of flattened half rings." To the upper 

and under surfaces " are affixed light thin rigid frames, the ujyper 
frame being left free to rbe and Ml with every inflation and 
ooUapsion of the said bags." The *' lungs ** are fed with hot 

air. 
The propeller wheels are moved by a hot-air engine. One pair 

of propellers may be in the fore part, another in the hinder part 

of the "aerostatical apparatus." 
" T^ese propellers are to be in the form of heHzes, more or kss 

" inclined to the plane of the horizon. The propeller shaft is 

" turned by means of a pair of cogged wheels which are in 

f' communication wiik the hot air engine, by whose power they 
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*< are made to revolve. The action of these wheeb is Bimilar to 
" what is tenned the ' planet and satellite * nxxtion, the propeller 
*' being in immediate connection with the * satdlite/ the whole 
" presenting a combination of movements resembling the actions 
" of a man when in the act of swimming." 

When the aeronaut is ndsed and supported in the air by the 
action of the " lungs," the peculiar movement of .the propellers 
*' enables the aeronaut to regulate and accommodate the machine 
" to the exigencies of his position." 
[Printed, 4d. No Drawings.] 



1864. 

A.D. 1864, February 4.--N° 298. 

DAVIES, Gbqsgb (a commuaicatum from Ferdinand Charles 
HonoriPhUippe d'JSstemo). — *' Improved apparatus for &cilitating 
'* aerostation." 

The said apparatus imitates the movements of birda " to obtain 
" the direction (or management) of aerial flight." The act of 
flying is said to consist of " equilibrium, direction, and impulse." 
The action of wind upon the extended wings and tail, inclined or 
noty produces the " sailing flight," in which the position of the 
centre of gravity exerdses considerable influence. " The ordinary 
*' flight " is imitated by three movements to the wings (vertical, 
horicontal, and torsional), three similar movements to the tail, and 
a movement of the centre of gravity ; these seven movements are 
accomplished by the wings and tail being respectively connected 
to the car by an articulated joint capable of moving in any direc- 
tion; a drcular slide enables the wings to move backwards and 
forwards, and the centre of gravity is shifted by the position of 
the aeronaut. 

The Drawings show an apparatus for "reproducing" the 
" sailing flight," in which the wings have a " flapping " move- 
ment, as well ai a movonent round a hoiisontal axia, and in 
which the tail has the movements refened to in " the ordinary 
" flight." The frame canying the wings is hinged to the top of 
the car ; the two side rods of this frame form the centres from 
which the flapping motion takes place by means of ropes that pass 
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round pulleys ; the hinge of the firame furnishes the other move- 
ment of the wings. The tail is on a universal joint which is 
worked by anothier universal joint connected to the first by a 
rectangular frame. By means of hand wheels, handles, and screws 
the whole of the mechanism is worked by the aeronaut and is 
under his guidance. 
[Printed, If. Drawing.] 



A.D. 1864, March 9.— N« 691. 

BROOMAN, Richard Archibald (a communication from 
Pierre Quentin). — {Provisioned Protection only.) ** Improvements 
in balloons and in apparatus connected therewith." 
A number of persons ascend " in balloons secured to apparatus 
on the ground by ropes caused to run out and in by any 
convenient appliances.'' Although only one balloon may be 
employed, it is preferred to work two balloons in conjunction, one 
with the other, one of which ascends while the other is descending. 
The rope by which the said balloons are connected is put in 
motion by " the aid of a large roller, round which the rope is 
*' wound, and from which it is free to be run out its whole length 
** in either direction.*' The two balloons are kept at some 
distance from each other. " The rope may be worked by means 
of pulleys and rollers placed below the platform frx)m which 
the car is entered, so that the rope may be kept in a vertical 
position as far as may be. This apparatus is contained in a 
construction of masonry. The ropes which support the balloon 
*' and the car and the holding rope are all united to a cylindrical 
" spar, on which they are free to move, in order always to main- 
" tain the car in a vertical position." 

The balloons are formed of a strong outer envelope, which 
encloses one or two others of lighter fabric. The network of the 
balloon may be prolonged in cords,^to combine the network itself 
with the envelope, and the envelope, thus consolidated, may be 
terminated by a circular frame which is connected " to the centre 
of the cylindrical spar by mechanism, which regulates the strain 
by a strong spring.'' Air is in the lower part of the envelope, 
separated from the gas in the upper part by an impermeable 
diaphragm. Suitable valves are provided. Other details are set 
forth. 

CPrint8d,4<l. ICo Drawings.] 
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A.D. 1864, March 24.— N° 748. 

GEDGE, William Edward (a communication from Pierre 
Jacques Carmien), — {Provisional Protection only,) " An improved 
*' aerial macliine." 

The balloon of the machine is cylindrical, *' terminated at its 
" stem by a spherical cap, and in front by a cone." The envelope 
is applied to metallic '* circles," which are strengthened by steel 
wire ties " attached to the axle of the balloon." This axle is 
longitudinal, and supports " a skeleton framing " by means of 
" two vertical pieces." The framing is strengthened by steel 
wire ties. A shaft is driven by a steam engine supported in the 
centre of the said skeleton framing or car ; by means of pulleys 
on the driving shaft, and cords that pass " in grooves made in the 
" circles or rings of the balloon," axial rotary motion is com* 
municated to the balloon. Air may be blown, at pleasure, into 
two hemispheres, placed respectively at the two extremities of the 
balloon ; the bellows for this purpose is driven by the engine. 
" In front of the cone on the fore part of the balloon is placed the 
'* rudder." 

The machine acts as follows : — ^The balloon, filled with hydro- 
gen, having risen, and the sails being in the proper position, a 
rotary movement is given to the balloon and it " advances by the 
" effect of the rotary motion of the sails in virtue of the difference 
** of the resistance and the force." The emptying or filling of the 
aforesaid hemispheres with air causes the ascent or descent of the 
apparatus. ''To aid in ascending and descending two archi* 
" medean screws are placed in the car, and are turned in one or 
" other direction at will." 
[Printed, 4d. Ko Drawings.] 

A.D. 1864, August 9.— N" 1982. 

CLARK, William (a eommntmcnikn from Alexandre Marie 
Qninet, and Ackilk Bandomn), — " Improvements in the manufao- 
*' ture of india-rubber balls and other elastic recipients, and in 
" the valves applied to the same." 

1st. The application to the said balls, &c. of ''self-acting 
" internal means for dosing the same." They are filled and 
emptied by the same opening, which the pressure of the contained 
fluid serves to close. 

2nd. "The employment of india-rubber valves composed of a 
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'^ base of such material of greater or less thickness perforated at 
'^ the centre, and furnished with a tongue piece, also of india 
** rubber, which is caused to adhere to the internal face of said 
'* base piece for a portion onlj of its surfkce, the remaining part 
*' forming a valve, closing the orifice before mentioned." lliis 
valve is vulcanized at the same time as the ball to which it has 
been previously applied, and so unites the whole together. The 
valve may, in certain cases, consist of a single tongue, applied on 
the inside of the hole in the ball. 

3rd. The application of these valves " to all kinds of recipients,'* 
and among the rest *' to air or gas balls or balloons." The latter 
application is not mentioned in the Provisional Specification. 

4th. To ii^ect the air or gas a mouth-piece, having a short 
tube with a side opening, is used, the tube being inserted into 
the valve orifice. Instead of using the mouth to inflate the ball, 
a small India rubber ball with a ^'alve to it may be fixed on to the 
said mouth-piece. 

5tii. Producing designs or inscriptions ''on the vulcanized 
•* india-rubber recipients." 
CPrinted,8d. Drawing.] 

A.D. 1864, August 15.— N« 2030. 

BROOMAN, Richard Archibald (a communication from 
Charles Edmond Francois Couturier). — (Provisional Protection 
only.) "An improved aerostatic machine." 

"This machine may be used for travelling through the air, or 
" as a toy. It is composed of a hollow body, with extending 
' arms concave below, and with a horizontal tail concave above. 
*' It carries a screw when used as a toy. 

When used for travelling through the air the body is in the 
form of a basket for containing the aeronaut ; the arms are 
fixed for a distance firom the body and terminate in wings or 
flappers. Springs are fitted at the oonnectioB of the wings 
and aarms, and by means of cords the aeronaut works the 
flappers, and may pvogreas even against the wind. 
'* When aa a toy, the body ia in the shape of a bird, and the 
anns and wings are fixtures ; and extending upwards from the 
body is a iod» which canies a screw moveable upon the rod ; 
the air causes the rotation of the acrew, and cairies along the 
toy.' 
[Priiited,4d. Ko DniwiBgi.1 
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A.D. 1864, September 14.— N° 2245. 

HAMMOND, Thomas Runolb. — {ProvidowU Pratectum not 
aUowed.) " A new systeim or mode of transportation ctf packs^^es 
'' or other objects firom one place to another, by land, by water, 
'' or in the air by instantaneous or by graduated speed/' 

"This invention consists in the Application of india-cubber, 
'* propedy vulcanised to the soft or elastic states as a means of 
'' rapidly taking away and carrying from one place to another," 
'' of any object attached to said rubber whils in » state of 
" tension." 

To transport an object across a piece of water, a solid cord of 
vulcanized India rubber of suitable sise has its entire length pro- 
tected by a fixed tube, and has one end firmly fastened at a point 
which is sufficiently inland ; the other end of the cord is " solidly 
" attached " to a lope ooErespcmdingin length to that of the space 
to be traversed. The free end of the rope being earned to the 
opposite point of land, its entire length is there wound upon a 
wheel ''by means €^ a stationary steam engine until the end of 
" the distended rubber cord should arrive." The object is then 
fastened to the "rubber cord," the rope remaining attached 
thereto, the rope is allowed to go free, and the object is conveyed 
across the intervening space; the "rubber cord " thus regains its 
original position, and is ready to be brought back by the rope for 
the transportation of another object or package. 

Balloons may also be tninsported by means similar to that 
above described for water carriage. 

'' Graduated speed is accomplished by simply graduating the 
" size or thidaiess of the rubber cord to the weight to be trans- 
" sported, and the speed desired." 
CFriBted.4d. KoBrmnivs.] 

A.D. 1864, September 20.— N° 2299. 

MENNONS, Marc Antoins Francois (a coimnmuc aium firom 
Oustave de Siruve, and Nicolas de Teleseheff), — ** Improvements 
^ in aerial navigation, and in the apparatus connected there- 
" with." 

These improvements are based on the employment of certain 
stationary or moveable concave surfaces. 

One mode of aerial navigation is based upon the principle of 
reducing the Telocity of a fiedling body of a given weight by 
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increasing and fonning its surfiices so '^ as to produce the maxi- 
'' mom amount of resistance " to the air, and thus to reduce the 
amount of power required to sustain the falling bodj. To dis- 
place in the air a heavy body, the said surfaces are capable of 
being changed at will firom one angle to another, and they can be 
acted upon by a motor of sufficient power to overcome the resist- 
ance of the air in the direction of its movement. 

The horizontal displacement of heavy bodies provided with 
certain stationary surfaces constitutes a second mode. The sur- 
faces are three in number, inclined at angles determined by the 
decomposition of the forces acting upon them. 

The horizontal displacement in the air of heavy bodies provided 
** with wings or moveable surfaces of a particular form, and with 
** a spring tending constantly to draw these wings towards the 
*' body, constitutes a third mode of aerial navigation." 

The Drawings show a machine constructed according to the 
first mode, which has a motive engine, fixed surfaces, a horizontal 
rudder, weighted regulator, screw, and vertical rudder. A 
machine is also shown " with moveable wings intended for the 
*' transport of one person who serves as motor." 
[Printed, Is. 2d. Drawings.] 
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A.D. 1866, April 1.— N" 930. 

HAENLEIN, Paul.— (Procwtona/ Protection only.) " Improve- 
" ments in navigable balloons." 

1st. Giving to the ''aerostat containing the buoyant gases the 
" form or shape of a paraboloid, elypsoid, hyperboloid, or some 
" form approaching those figures." 

2nd. One or more rudders or steering vanes (the light frame or 
frames of which is or are covered with silk) is or are applied to 
the balloon. A screw for horizontal propulsion (mounted on a 
horizontal shaft) is placed in front of the balloon. Below the 
car is placed a smaller screw for regulating the altitude of the 
balloon. 

3rd. The gas engine is applied to the propulsion, both hori- 
zontally and perpendicularly, of balloons in general, or of the 
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shafting connected respectively with the before-mentioned screws, 
and thence of the balloon itself, either horiEontally or vertically 
according to the screw which is in connection with the engine 
shaft. The engine shown is a cylinder and piston engine that 
works a crank shaft, on the axis of which the eccentrics for giving 
motion to the valves are mounted. The principal working parts 
of the engine are constracted hollow. 

4th. The gas for propulsion is derived directly from the 
aerostat, the space thereby rendered vacant being made up by the 
forcing of air into a ** compensating " balloon placed inside the 
larger balloon or aerostat. The discharge of ballast compensates 
for the loss of buoyant power. 

5th. The propeller is of the helical form, but '^ paddles or some 
*' combination would answer the same purpose." 
[Printed, (ki. Bnwiog.] 

A.D. 1865, April 12.— N» 1037. 

ROTHLEB, GusTAVB Wilhelm. — {Prwmonal Protection only,) 
" A new apparatus or mechanism for flying through the air." 

A strong but light framing surrounds the body of the person 
who is about to fly, and is attached thereto round the waist. Two 
elastic reservoirs of hydrogen gas are attached to the framing, 
one on each side. The fruming is prolonged in front and behind 
to a distance of from six to ten feet. A " windrose " in the fore 
part consists of a strong but light framing, " divided into arms 
" like the sails of a windmill," mounted on an axle ; this is of 
use when fljring against the wind, and is covered with canvas. 
The arms rotate and cut the wind. The rudder at the hinder end 
of the framing consists of a revolving wheel with feathering 
spokes ; this is worked by cords. 

The wings are composed of light steel or iron ribs covered with 
canvas ; they may be from five to eight or nine feet long, are 
attached to the framing " by elastic bands passing over pulleys 
*' attached to the framing, and are kept distended by steel springs ; 
" their motion is accomplished by means of spiral springs 

attached to the ribs or framing, and under the control of the 

person flying, who works them by the motion of his arms or 
'' his body. The wings I form so as to fold up when not 
*' required, and so as only to expose a portion of their surface if 
'* found sufficient." 

CPrinted.4cL No Diawiogs.] 
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4$ AERONAUTICS. 

A.D. 1865, April 17.— N* 1073. 

MATTHEWSON, Jambs John, and SCHLEE, Hbinrich 

Louis Rudolph. — (Provisional Protection only,) "Improve- 
ments in rotatory aerial swings.'* 

''This invention relates to swings which rotate in a vertical 
direction upon an axis mounted horizontally in vertical sup- 
ports or standards, and consists, first, of, an improved me- 
chanical arrangement for imparting rotatory motion thereto. 
Hitherto swings of the above description have had rotatory 
motion imparted thereto by means of one or more winch handles 
fixed in a direct line with the axis of the swing, and for that 
purpose a high stage was required for the person or persons to 
stand on for imparting rotatory motion to the said winch handle 

" or hsuidles. We propose to dispense with the above-mentioned 
stage, and to impart rotatory motion to the axis of the swing by 
the following means : — Upon the ground and concealed within 
an ornamental Swiss cottage, we arrange a system of wheel- 

'* work worked by a winch handle, and in connection therewith 
we arrange a pulley, over which and also over another pulley 
fixed on the axis of the swing we pass an endless band or 
chain, by which we transmit rotatory motion from below to the 
swing above. 

A fmrther improvement in rotatory aerial swings consists in 
adapting over each of the several cars of the swing a small 
balloon having an lur-tight cover fixed over a light framework, 
and either inflate said balloons or not, as maybe desirable. The 

" use of these balloons is to allow the wind to act thereon, and 
assist in turning the swing round upon its axis of motion, and 

'* if inflated to reduce the weight of the swing when in use, and 

" make it move with less exertion." 
[Printed, 4d. No Drawings.] 

A.D. 1865, July 28.— N^ 1953. 

LAROCHE, Leon Paul. — [Provisional Protection not allowed.) 
" Improvements in fire engines and hydraulic machines." 

Fixed at the lower part of the piston of a pump " there are 
'^ metallie plates or plates made of any other material ; those 
" plates ought to be made very thin, and shaped like the Uades 
" of sharp-edged and polished razors ; tiiey might be snbstitiited 
*' by conic-pointed needles made round, square, or triangular, or 
" any other shape that might be thought proper to the materials." 
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Hie Drawings also represent a double-action piston, famished 
on both sides with edf^ed plates or sharpened points. These 
edged plates or sharpened points are likewise represented as a 
constituent part of a forge '' blow pipe," and of a pair of bellows. 
The description of the '^raising power of a pump" seems to 
show that tile inventor relies upon capillary force as the principle 
which is carried out bj the edged plates or sharpened points. 
The principle adopted in Laroehe's invention may be applied 
to every description of aerial machines, and in inflating bal- 
loons, in which case the interior part of the canvas must be 
famished with small conic cords or strings, made either of 
" silk or cotton. The canvas or material the balloon is made of 
mttst be about 4(F/o stronger, in order to resist bearing. The 
blow pipe and inside parts already set in motion by the work- 
kkg or motion must be provided with conic sharp-pointed 
plates or needles." 
The said prindple can be applied to '* aerial machines requiring 
" forges." 

[FrintKietf. Drawing;! 

AJD. 1865, August 28.--N* 2208. 

BONNEVILLE, Hbnri Adrien {a communication from 
Charles Edmond JFVwifoi* Couturier). — (Provi^onal Protection 
oaiy.) ** Improvements in the construction of flying toys, also 
'* appHcable to other purposes." 
^ For toys this constmction is as foHows : — Wings of suitable 
size, made of thick paper or cardboard, are attached to a central 
body of any required form, and of proportionable weight. The 
whole is disposed so that the centre of gravity fidls near the 
** front part of the body, and the extremities of the wings are 
" bent slightly backward and down^rard. A rudder is placed at 
^ the hinder extremity of the body, which serves to aid its flight. 
*' When these bodies are wished to fly rigidly, that is, with only 
<* the amount of play on the wings to be obtained from the 
" elasticity of the material, the body, tall, and wings are fixed in 
'* the same plane, and form one right line ; but when the wings 
are wished to flap to imitate the movement of a bird's wings, I 
make them hinged to the front and upper part of the body, 
*' and give the front part of the body an inclined plane down- 
wards, its centre a horizontal plane, and the tail an inclination 
upwards. I also control the flapping of the wings by a thread. 
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48 AERONAUTICS. 

" a piece of wire^ or other suitable means. When the principle 
" is intended to be applied to a parachute, the wings would be 
" made of silk mounted on a suitable framework." 
[Printed, 4d. No Drawings.] 

A.D. 1865, December 19.— N* 3283. 

CLARK, William (a communication from Solomon Andrews). 

" Improvements in apparatus for aerial navigation." 

" Three aerostats of a cylindrical form pointed at each end/' 

" are jointed together by a membrane or diaphragm at their 

'' longitudinal equators, covered by a net, from which four rows 
of cords extend to a long and narrow car suspended below the 
centre, the ballast and aeronaut being in the car. It ascends 
and descends on inclined planes in the atmosphere, because of 
its form or construction, whenever it is poised obliquely. The 
angles of inclination are produced by the position of the aero- 

" naut in the car or the removal of other weights, and it is 
steered by a common rudder. To navigate the air with this 
vessel it is only necessaiy to step to the rear end of the car, thus 
elevating the bow five to ten degrees, and by throwing out a 

^' little ballast she will go ahead on the ascending plane. When 
she has ascended as high as the aeronaut wishes to go, he opens 
one of the valves and discharges some gas, at the same time 
stepping toward the forward end of the car, which will depress 
the bow, elevate the stem, and so change the angle of inclina- 
tion, when she will go ahead on the descending plane." This 

action is continued, even against the wind, until the aeronaut 

wishes to descend. 
There are descriptions and Drawings of balloons upon this 

principle, of vanous sizes and shapes, and particularly of one *' as 

'^ she appeared on the 4th of September 1863," which had an 

ascending power of more than two hundred pounds. 
" An angulometer " consists of two grooves, between which a 

marble runs on the curved bottom of the car, and thus indicates 

the angle of the car to the horizon. 
[Printed, lOd. Draving.] 
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1866. 






A.D. 1866, April 23,— N° 1143. 

BUTLER, Jambs William. — (Protnrional Protection only,) 
" Improvements in aerostatic apparatus." 

A large light frame is hinged to the back of the person across 
the shoulders, " the upper edge of the frame being at about that 
level," " the lower edge being secured by straps so that the 
surfoce shall take and maintain any particular angle or incline 
desired;" this surface gives "the ascending power." Two 
light standards rise from this inclined surface, and " pinions "are 
jointed thereto, one to each ; these pinions or wings " are held 
and pulled upwards bj cords and india-rubber springs stretched 
between them. The pinions consist each of a long light arm, 
either curved or otherwise ; the stem or joint is adapted for the 
** operator to grasp in his hands (one in each hand), while through- 
out its length it is fiimished with a series of stretchers of whale- 
bone extended in the backward direction, on which stretchers 
and arm silk or other light material is distended by imparting 
an up-and-down motion to the arms, the elastic stretchers will 
be deflected, and the whole surface inclined by the pressure on 
the air, and will produce a tendency to forward motion." The 
operator pulls the pinions downwards, and allows them to rise 
by the force of the before-mentioned springs ; a tendency to up- 
ward as well as forward motion is thus obtained. To acquire 
power for rising, the apparatus (on a carriage) is allowed to run 
quickly down an incline. The operator (according to another 
plan) may either jump from an elevation, or be pulled by a rope 
" at a great velocity through the air." 
pPrinted,4(i. No Drnwings.] 

A.D. 1866, May 29.— N" 1497. 

BOYMAN, Richard Boyman. — " Improvements in propelling 
" vessels by the reaction of water, and in the machinery for the 
" purpose." 

The allusions that are made in this Specification to aeronautics 
are: — 1. That the '' science for propulsion" treated of in this 
Specification " is the science of the future for propulsion in air 
" and water." 2. '* That the principle of reaction will be the 
*' only method of propulsion on land, water, and in air." 

ABR. D 
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50 AERONAUTICS. 

This invention consistB " in propelling vesselB by the reaction 
" of water as a substitute for the paddle wheel and screw." 

The novel features of the invention are : — 

1st. " A propelling pipe for reaction prc^uUion, with its mouth 
*' towards the bow, fitted with expanding and contcactiiig 
" valves." 

2nd. " The same submerged propelling pipe without, valves " 
under certain drcumstaoees. 

drd. " A divergence of pipe at each end for the easier entrance 
" of the water, and to prevent the fonuAtion of the coatiacted 
'^ vein at entrance." 

4tih. '* The contracted vein for reaction in combination with an 
" Qipea entrance for the water." 

6ih. A " permanent contracted vein nozzle/' " either fixed or 
'* moveable," ''in combination with another entrance fat the 
'' water^ and expanding and contracting vahres." 

6th« A certain '' method of working tiie expanding and con- 
" tracting valves." 

7th. A certain " method of getting the outside or large cam for 
'* hydro-propellers, single or double-acting ;" '' also the float 
^ boxes and connections to reduce leakage ;" also an '* iiMride 
** cam, not by itself, but in combination with six or more floats, 
*' propelling pipe, and contracting and expanding valves." 

8th. ** Six, eight or more floats in the propeller," by which 
arrangement " a small angular entrance and curvature to reduce 
the friction of the propelling water " are obtained. 

9th. " The application of a horizontal or vertical propeller, 
partly protruding through the sides or beneath the vessel to 
" work in propelling tubes outside." 
10th. Certain " side rudders and safety repairing valves." 

11th. '"I*he general combination of the different parts and 
'' proportions " of this invention. 

In an *' amended Disclaimer and Memoiandnm of Alienldon/' 

dated October dlst, 1867, tiie patentee disdauns the eightii and 

ninth features of the invention, and makes sundry alteraiiiins. 

In the said amended Diadaamer and Memoraodum of Alteration 

no mention is made of the application of the inventioa to the 

propulsion of vessels in the air. 

[toedfloAttoa printed, Sa. 2c2. Bnwingi. Difloiaimer mdntcd* lOif. 
Drawisg.] 
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A.D. 1866, June 7— N« 1571. 

WENHAM, Francis Hsrbbrt. — {Provisional Protection onU/,) 
^ Improvements in apparatus for aerial nayigation." 

A novel annnf^ement of surfaces, placed one above the other, 
is " kept in parallel planes by means of cords, or rods, or webs 
** of woven fUbric." Each surftux is made of silk, or otiier light 
material, stretched in a frame or by other means. " The long 
edges '* of the surftuse are placed *' foremost in the direction of 
motion." This system of surfaces is arranged above a " suit- 
able structure fbr containing the motive power." If manual 
power is employed^ ihe body is placed in a horizontal position. 
** The arms or legs work a slide or treadle from which the con- 
'* necting cords convey a reciprocating motion to oars or pro- 
peUers which are hinged above the back of the person working 
them. The oars extend out sideways, each consisting of a spar 
at the end of which is a fabric stretched by ribs resembling 
the wing of a bat. Several persons may be placed side by side 
and work the treadles together. If the machine is held against 
the wind with the planes slightly inclining upwards it will be 
" raised. The treadles are then to be worked in order to con- 
" tinue the motion. If there is no wind a start may be obtained 
by lowering the legs beneath the machine and running down 
hill ; or the machine may be laid on a carriage running down 
an incline ordravm forward by some temporary motive force; 
if a steam engine or other motive power is employed one or 
more screws or rotary vanes may be applied for propelling the 
*' machine." 

CFrinted, id. NoBnMHoga.] 

A.D. 1866, September 26.— N« 2489. 

BOULTON, Matthew Piers Watt. — {Provisional Protection 
only,) ''Improvements in apparatus for employing the motive 
** power of jets of fluid." 

A¥hen a ship or vessel is to be propelled through water by 
means of this invention, the said ship or vessel '' carries within it 
^ a vessel in which aeriform fluid is generated or contained under 
** pressure, and a jet of fluid issues from a nozzle or orifice com* 
" municating with this vessel;" by issuing into the water at the 
hinder part of the ship in the direction in which the said ship ia 
to be propelled, the jet " produces a current of water also moving 
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62 AERONAUTICS, 

" in like direction." The current thus produced is " so deflected 
" as to be turned backward, so as to quit " the deflecting surfieice 
" in a direction contrary to that which it had before impinging 
" on the sui'feqe." The pressure exerted by the current on the 
surface on which it impinges and by which it is deflected propels 
the ship. 
When a vessel is to be propelled through the air> ^' the jet or 
jets of fluid should issue into air and set air in motion, the 
acidon of the current produced being similar to that previously 
described. The fluid issuing from the jet or jets might be sup- 
plied from substances which disengage gas rapidly when heated. 
The motive power of the jets being employed to produce rapid 
*' forward motion, the necessary elevating force might be obtained 
*' by the use of inclined planes, surfaces^ or vanes." 

This invention may also be applied "to the production of 
" rotary motion." 

[Printed, 4d, 14 o Drawings.] 



A.D. 1866, October 30.— N« 2809. 

BOULTON, Matthew Piers Watt. — {ProvisUmal Protection 
only,) " Improvements in apparatus for employing the motive 
" power of jets of fluid." 

In applying this invention to the propulsion of vessels through 
water, the ship to be propelled '^ carries within it a vessel in which 
aeriform fluid is generated or contained under pressure, and a 
jet of this fluid issues from a nozzle or oriflce communicating 
^' with this vessel ; this jet issues into water supplied from the 
" water outside the ship or vessel, and sets in motion a current of 
'^ water moving in the same direction as the issuing jet. The 
** current thus produced impinges on a curved surface or flows 
'' through a curved channel by which it is deflected, so that it 
** flows away into the water outside the vessel in a direction con- 
*' trary to that in which it is desired to urge the vessel, or nearly 
" in that direction. The pressure exerted by the current on the 
" surface or body by which it is deflected propels the ship or vessel. 
" The current before impinging on the deflecting surface or body 
'' may move through a passage or passages in which its velocity 
** is reduced and a portion of its vis viva converted into pressure 
" or potential energy, so that it may act on the surface partly by 
** pressure, and partly by vis viva." 
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" If thiB inyention is applied to the purpose of propelling ves- 
" eels or bodies moving through the air then the jet or jets of 
." fluid should issue into air and set air in motion^ the action 
" of the current or currents produced as a means of propelling 
" the vessel being similar to that above described." 
[Frintod, 4d. No Drawings.] 

A.D. 1866, December 12.— N° 3262. 

BOYMAN, Richard Boyman. — " Improvements in applying 
" jets of steam hj action and reaction to propel vessels and aeriid 
" conveyances, with other improvements in the latter and in the 
" machinery for both, parts of which are applicable for other 
" hydro and aero purposes." 

The portion of this Specification relating to aerial navigation 
sets forth the present state of the subject in general, the power to 
be used, and the fuel to generate that power; also formulae 
respecting the aerostat, and machinery to work, the said aerostat 
or " gaseous envelope." 

The chief apphcations of the principles enunciated by the in- 
ventor are : — 

Ist. The use of a " gaseous envelope for aerial navigation " of 
the shape of a cylinder with conical bases. 

2nd. The propulsion of aerial machines by the application of 
hydrogen gas to that purpose. The gas forms " the generating, 
" elevating, and renewing power." 

3rd. " A separate gaseous receiver " is used " when it is desir- 
'* able to keep the generating and elevating power apart." 

4th. Aerial machines are propelled " by making the element of 
" resistance, air, the means of overcoming it by reaction." The 
air, for this purpose, is set '' in motion for reaction by jets of 
" steam and hot air acting in equivalent or other reaction tubes." 

5th. Aerial machines are raised and depressed ''by reaction 
*' tubes" called "elevators and depressors;" ''also by moveable 
" ballast to keep the machine at the required angle for such 
" purpose." 

6th. Aerial machines are steered " by side rudders or reaction 
" tubes." 

7th. "The genera] combination and proportion of parts, as 
" means to ends, for aerial navigation." 
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The Drawings show an aerortat (of the shape set forih in the 
1st applicstdooi) supportmg a car or saloon that contains the 
aeronaut, crew» and passengers; also the steam apparatus for pro- 
pelling, and the machinery to work the side rudders. The high- 
pressure steam is ohtained by means of a boiler, in the fbmaoe of 
which a mixture of hydrogen gas and air k burned ; the steain is 
utilized by passing it through a steam jet into a tube of con- 
siderable size (called a reaction tube), and out into the air. The 
direction. of the exit from the reaction tube maybe altered so as 
either to propel, raise, or depress the machme. 

The patentee refers to the Specifications of former Letters 
Patent gianted to him, Nos. 1155 (A.D. I860), and 1497 (A.D. 
1666), and also to several Specifications of other inventors, which, 
however, do not relate to the subject oi the present series. 

References to books, lettears, and philosophical papers, also cal- 
culations, mathematical formulse, theoretical views, quotations, 
refleetions, opinions, and speonlations are given at fell length in 
this Specifioation. 

[Printed, 4t.l(k2. Drawingt.] 
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dk^,48. 
BotnleD,45. 

Bonneville iCotUurUr), 47. 
Butler, 49. 
WeDhai&,a. 

Aerial Toyage, in a fire balloon : 
De Eoaler and D'Arhmdes, 

In a hydrogen balloon ; 
Bobert and Oharles, z. 
Blancfaard, z. 

In a coal gas balloon; 

Green, Holland, and Mason, 
lii. 

Aeronaut elevated in a captive 
fire balloon: 

BeBosier, X. 

Aerostats, construction of: 

Faalk and Bgg, 1. 
Newton (VemHedce), 6, 
Bell. 7. 
Johnson, 11. 
▲Idborongh, IS. 



Aerostats, constmction of — 

cont. 

Aldborongju 14. 

Aldboroii^l7. 

Aldborough, 18, 19. 

Lassie, 20. 

Aldboroufdi, S8. 

Stevens {Kabtai}, 28. 

Brown, 38. 

Gedge (Gmwhsm), 86. 

Weldon, 86. 

Broonuui {QumUim), 40. 

Gedge [Carmian), 4L 

Haenlein, 44. 

Laroche,47. 

Clark (JiulrMPs), 48. 

Boyman, 68. 

Air balloons. See Hydrogen 
balloons. 

Animals rievated in a fire 
balloon: 

Montgolller, J., x. 

Ballast: 

Pauly and Egg, 1. 
Johnson, 11. 
20. 



Gedge (CbnuM, 86. 
Cbffk (Amdf^oBh 48. 
Boyman, 88. 

Balloons. See Aerostats, con- 
struction of. 

Basket elevated into the air : 
Be Gasman, ix. 

Bladder for hydrogen balloons : 

Black, ix. 
BhK:k,xi. 

Bubbles of hydrogen : 
CavaUo,ii. 
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Cameras kept steady when sus- 
pended to balloons : 
Ludeke, 85. 

Caoutchouc for balloons : 

Pellen, 20. 

Clark (Quinet and Ban- 
douin)t 41. 

Carriages or vessels drawn by 

means of kites^ balloons, or 

other aerial machines : 

Pauly and Egg, 1. 
Viney aad Pooock, 1. 
Poole, 2. 
Potts, 5. 
Browne, 8. 
Brown, 9. 
Aldborough. 14. 
Curtis, 18. 
Aldborougta, 19. 
Aldborough, 23. 

Carrying lines — kites, balloons, 
or other aerial machines ap- 
plied to : 

Johnson {PrSverand), 16. 

Coal gas employed for bal- 
loons : 

Cavallo. xi. 
Green, zii. 

Elastic rope employed for an 
anchor of a balloon : 

Newton {Godard)t 88. 

Electricity of the air investi- 
gated by means of aerial 
machines : 

Be Saussurc, xi. 
Glaisher and Cozwell, xiil. 

Fire balloons : 

Montgolfter, S.. iz. 

Montgolfier, J., iz. 

Montgolfier, J., x. 

De Bozier, x. 

De Bozier and D'Arlandes, 

X. 

Be Saussure. xi. 
Fleurant and Thible, xi. 
Crostadoro, 34. 
Newton {Godard), 37. 

Fish, balloons employed to 
catch : 

James, 29. 



Flying : 



Flying — cont. 

Baedalus, vii. 
Archytas, viiL 
Bante,viii. 
Smythies, 25. 
Phillips, 32. 
Bothleb, 46. 

Gauze used for balloons : 
Pellen, 20. 

Gold-beaters' skin for hydro- 
gen balloons : 

Beschamps, X. 
Beaumanoir, x. 
Pellen. 20. 

Gunpowder, gas from, em« 
ployed to inflate balloons : 
Curtis, 18. 

Gutta percha used for bal- 
loons : 

Be Normandy, 12. 

Hydrogen balloons : 

Black, ix. 

Cavallo, Ix. 

Charles and Bobert, ix, x. 

Blanchard, x. 

Black, xi. 

Jacob {PreiMnhammer and 

Weniqer), 30. 
Jacob (Preiwnhammer and 

Weniger)t 81. 
Brown. 83. 
Gedge {Carmien)^ 41. 

India-rubber. See Caoutchouc 
for balloons. 

India-rubber cord used to draw 
or transport balloons : 
Hammond, 43. 

Kites: 

Viney and Pocook, 1. 
Johnson {Priverand), 16. 



(( 



Icarus,'Tii. 



Lungs," fed with hot air, 
used to raise and support 
aerial machines : 

Be Saint Martin. 88. 

Military strategy, balloons ap- 
plied to: 

Be Morreau, xi. 
Bob(Buf,14. 
Luff, 16. 
Aldborongh, 17. 
Curtis. 18. 
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Montgolfieres. See Fire bal- 
loons. 

Night ascent in a balloon : 
< OUdaher, zUi. 

Paper burned in fire balloons : 
Montgolfier, iz. 

Paper used for balloons : 
Bellen, 20. 

Parachutes : 

Nonnan, z. 
Blanchard, z. 
Blanchard, xL 
Gamerin, zii. 
Cocldiig, zii. 
Pauly and Egg, 1. 
Bell. 7. 
Johnson, 11. 
Dartiguenave, 16. 
Aldborough, 17. 
Stevenfl (Bablat)» 28. 
Newton (Godard), 38. 
BonnevHie {Couturier), 47. 

Pigeon, automatic flying : 
Archytao, Tiii. 

Propellers applied to aerial 

machines : 

Henaon,8. 
Sunderland, 4. 
Moat, 6. 

Newton (Van Becke), e. 
BeU.7. 
Johnson, 11. 
Aldborough, 19. 
Aldborough, 22. 
Clair (jeotoM), 23. 
Balboni, 23. 
I^Am^court, 81. 
Brown, 88. 
Crestadoro, 34. 
Be Saint Martin, 38. 
Haenlein, 4B. 
Wenham, 61. 

Propelling balloons by means 

of air, or aeriform fluids, 

forced through tubes : 

Henry {Ooignard), 26. 
Boyman,40. 
Boulton, 62, 53. 
Boynuui,&3. 

Reconnoitring a military posi- 
tion, balloons employed for : 

De Morveau, zi. 
Luff, 16. 



Rudder : 

Blanchard, z. 
Fauly and Egg, 1. 
Henson, 8. 
'Moat, 6. 
BeU, 7. 
Johnson, 11. 
Aldborough, 18. 
Carlingford, 21. 
Stevens {BdblaCi, 28. 
D'Amto>urt, 81. 
Brown, 88. 

Gedge (Catmitfn), 41. 
Mennons {8tr%v€ and Teles- 
_c*4^).44. 
Haenlein, 44. 
Bothleb, 46. 

BonneyUle {Couturier), 47. 
Clark {Andrewt), 48. 
Boyman, 68. 

Scientific qbser^iitions made by 
means of aerial machines : 

De Sanssure, zL 

Fleurant and Thible, zi. 

Lussao and Biot, zii. 

Lussac,ziL 

Welsh, ziii. 

Glaiaber and Cozwell, ziii 

Glaisher, ziii. 

Sea-sickness, balloons employed 
to prevent : 

Be Manars* 10. 

Signalling by means of aeros- 
tatic apparatus : 



Johnson {Priterand), 16. 
Silas, 28. 



Silk: 



Used for lire balloons ; 
Montgolfier, S., iz. 

Used for aerostats ; 
Panly and Egg, 1. 
BeU, 7. 

Used for aerial machines; 
Henson, 4. 
Bell, 7. 
Smythies, 26. 
Haenlein, 44. 

Bonneville {Couturier), 47. 
Butler, 40. 
Wenham, 61. 

Steam used to propel aerial 

machines : 

Henson. 4. 
Sunderland, 4. 
Johnson, 11. 
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Steam used to propel aerial 

machines — cotU. 

Sartlgaeiuve, 16. 

Clair (iiotefal), 21. 

Smytnies, 96. 

BoyxDao,26. 

Gedge (Cbrmtm), 36. 

ParKflr, 87. 

Gedge {Oarmiem), 41. 

SwinffS worked and buoyed up 
bj balloonfl: 

HattliewsDii and Schlee« 46. 

Tails applied to aerial ma- 
^ddnet: 

Heiuoiit S. 
Bell. 7. 

Aldbo rqngh , 18. 
Oailinfflbrd. XL 
D'Aaeoomt. 81. 
Davis iiyjSaeemoh 89. 
BreoBBm {Ooutttrier), 42. 
BfmnefiUe (OotUmrier), 47. 

Transporting heavy bodies rest- 
ing in water, balloons applied 

to: 

GiaDnetti,12. 



Vamish for balloons : 
Pellexi, 20. 

Wings: 

Bante.Tiii. 

BlBnotaard.x. 

Pauly and Bgg, L 

PottB.6. 

Newton (Fa» Steke), 

Ben. 7. 

Aldboroagli^lS. 

Aldborongh. 14. 

Dartig^uenave. 16. 

Aldborough, 17. 

Cortis, 18. 

Aldborouich, 19. 

Carling^oxd. SL 

Aldbaroue^ 22. 

SymtUes, 26. 

Stevens (BdbkO), 28. 

B'Amteourt. 81. 

Phillips, 82. 

Davis ( ffSdemo), 39. 

Brooman {Coutmrier), 42, 

Mennons {JStrtnoe and Teies* 

BothIeb,46. 

Bonnevflla (aMiterMr).47. 

Butler, 49. 

Wrecks, communicating tnaa 
them to the shore : 
Jame«|8Q. 
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The classes alreadif pMished are, — 
1. Bbaiv Tii:bs avd Pipes, price 4d.» 



by post 6d, 

% Sxwnro Aim EHsaoiDBBiiro, 
price 6d., by post 7d. 

8. MAvma, price 4d., by post SJ. 
4. Fbbsbbvatiov ov Pood, price 4d., 
bypost6<2. 

6. UAXiirBPBOPULSiov,priceU.l(kI., 
by post U. 2d, 

Ob Uakutactubb ot Ibon axu 
Btvbl, F&rts I.. IL, A IIL, AD. 
1621-1857, price la. 6d., by post 
lt.9il. Partly., AJ). 1857-1866, 
prioe 2*. 6d., by post 2t. 8d. 

T. Aids to Locomotion, prioe M., 
by post Id. 

8. Stbam CtriiTUBE, price Sd^ by 
postlOd. 

D.Watchbs, Clocks, akd othbb 
TiMXKBEFEBS, prioe 8d., by 
postlOd. 

10. FlBB-ABMSAKD OTHBB WBAPOVB, 
AMMUVITIOK, AlTD ACCOUTBB- 

HSiTTS, price If. 4rf., hy post 
l«.8ci. 

H. PAPBB, MAirUTACTUXa 09 Patbb 

Pastbboabd, ahd Papibb- 
ulaBA» prioe lOd., by post U. 
U. Papbb. Citttiko, Poldiko, awd 
Obbambktivo; ihcludivoEh- 

TBLOPBB, OABDS. PaPBB-HAHCK 

IHQS, Ac., price 9d„ by post lOd, 
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18. Tyfoosaehio, Lithoobaphio, & 
Platb PBiimv0. Part I., 
A J). 1617-1867, price 2s. 8d., by 
post 89, 4(i.— Part IL, A.D. 1868- 
1861, prioe 2«., hy post is. 6tf . 

14. BLBAOHnrO, DyBUTO. ABD Feiitt- 

i va Tabvs abd Pajbbics, prioe 
Zs. itL, by post 4ti fid. 

1& ELBCmiCITT ABD XAGITBTIBH, 
THBIB GBHBBATIOB AND Ap- 

pucatiobs, prioe 3«. 2d;., by post 
4s. 

16. llurUVACTUSB Aim Applica- 

tiobs op India-eubbbb, Gut- 

TA-PBBOHA, ftO. : IBGLnDIBO 
AIX, FIBB, AKD W ATBBpPBOOP- 

ISG, prioe 2t. 8d., by post 8«. 4d. 

17. RWDUCnOV AHD APPiaCATIOBS 

OP Gas, prioe 2«.4d.,bypoet Ss. 

18. Metals ajtd Aijm>tb, price 

If.lOd., by posts*. 4(2. 

19. Fhotogbapet. Pnrt L, A.D. 1889 

-1869, nrioe 8d., by post lOd. 
Burt IL, AJ). 1860-1866* price 
U. M., by post Is. lOd. 

20. Weavibo, prioe 4*., by post 69. 

21. Ship BuiL pnro, Sepaibibo,- 

SHBATHnro, Latthchibg, Ae., 
Fsrt I., AJ>. 1618-1860, prioe 
2». 4ii, by post 8iL— Part II., 
AJ). 1861-1866, prioe is. 6d., by 
posts*. 

81. Bbiokb AJfD TiLBB, prioe Un by 
post If. 44. 



2S. Flativo OB CoATnro Mbtjllb 
WITH MXTAL8, Part I., A.D. 1687 
-186ft* prioe lad^ hj pott 1ft id. 
Part IX, A J). 18ia-ia». price 
l(k{.,bypo8tlld. 

24 PoTTBBT» price lOdL, by post U. 

TI8TST, price 8c. 4<i, by post 4«. 

20. Music aitd Musicai. Ikbtbu- 
MBKT8, price 8«. 6d., by post 
8f.0cl. 

37. OiLft— AiaxA£, Tbostablb. avb 
MjHMiuXk prioe etAL, by post 7«. 

28. Spiinmio; nrcLimnro the Pbb- 

PABATIOir OV PiBBOUB 1LlTB> 
BI1X8, AITD THE DOUBLIKO OV 

Yabhb AITD Thbbadb, Fart I., 
A.D. 1624-1863, prioe 24f., by post 
2Bs. 5d.— PartllM AJ). 1864-1866; 
prioe it. by post is. 4d. 

29. Lacb Ain> othbb Looped Aim 

Netted Fabbicb, prioe lOt., by 
post Ito. 8d. 

80. Pbbpabatioe Ain> Combustiov 
€f9 FuELiprioe I7«.»by poBtl7«.ML 



SI. RAISIEO, LOWEBIEG, AKDWEIGH* 
lEO, Part I.. A.I). 1617-1866^ 
prioe ll«...taar post IK. 8dl— PMrt 
IL, AJ>. vm, prioe Qdn by post 
7<i. 

88. HtdbaitlioB) priee IBs., by post 
lai^lOd. 

88. tUiLWATB, pries 6c.. by post 8&4ci. 

84 BADDLEBT, HABVBBS, ftlAE£E 

PiTnirGfl, Ac., prioe U., by post 
l«.2d. 

85. E0AD8 AED Waxb, pdoo 1«., by 

postU. id, 

86. Bbidobs, Yiaductb, asd Aque- 

ducts, price lOd., by post Ij; 

87. Wbitieo Iebtbumbets avd 

MASBBiAXSk prioe is. 4d., by 
postU.7{t 

88. Kailwat Sigeau aed Cox- 

mueicatiee appabatu8, 
price 6c. lOdL, Iqr posi Of. fti. 

SA> P UJU I I T UEE AED UFHOLSTBBT, 
prioe is., by post is. 4d. 

40. Acids, A lea libs. Oxides, aed 
Salts, prioe 8c. 8d., by post 
4c.4il. 

4L AEBOEAinnc» price 4d„ by post 6d. 



The following classes are in cowrse ofpreparatum . — 



Stbax Seoiees. 



Gabbiaobb aed othbb Vehicles 
bob Railways. 

AcmCULT UBE. 

QpnCAZ, HATHBMAnCAL, ICAUTI- 
OASi, AED AflXBOSOMICAJi lEBEBir- 



Szosa, Maxble. aed Cbmbeti. 

XUBVXL^ SUBWATB, AED SEWBBfl. 
HaAfiUXISia PABBICSk Tabbe, fto. 
Skieb, Hidbs, aed Leathbb. 
AiB AED Gas Begiebs. 

lEMBBaLLAS, PABAMLS, AED WAUt- 

OQ Sticks. 
Eabbixbt. 

Pbbfabatioe aed Uax op Tobacco. 
Booxa»PoBxvaiJO0, Gabd-ca8B4, fto. 

SUOAB. 



BuilL 

Pbbbbbvatioe op Pood.— Part IL 

Kaxzeb Pbopulbioe.— Part IL 

Watchbb, Clocks aed 
TnosKEBPEBB.— Part II. 

PnS-ABMB AED OTHBB WBAPOEI, 

Ajocueixioe* AE]> AiiaouxB>> 
XBETS.— Part IL 



PAPBB. JCAEUEACnrBB OP Papbb 

Pabtbboabd. asd Papibb-mIchA. 
-PartIL 

Papbb. Cuttieo, Poldieo, aed 
Obeambetieg; iecludieg Eetb- 
LOPES, Cabdb, Papbb-haegiegs, 
*o.-PartIL 

TTPoenLAPHic. Litkosbafhic, aed 
Plate PBiETnrak--PBrt IIL 

BLBACHnro, Dteieg, aed Pbietieg 
Yabvb aed Fabbicb.— Piurt IL 

ELBCTBicmr aed Magebtisx, 

THBIB GBEBBATIOE AED APPLI- 

catioeb.— Pftrt IL 

Fbodxxcdoe aed Aepkicaxideb op 
Gab.— PartIL 

V^TiEG.-^art IL 

Bbicks aed Tnoa.— Part IL 

FonaBT.— Part II. 

llEDICnni, SUBGBBT, AED DBE- 

Tisncr. — Fart II. • 

MUBIO AED MUBIGAL lEBISUKBETB 
— PlHtIL 

Lacb aed othbb Loofbo aed Nbt- 
XBD Fabbicb.— Part n. 

F mpab atioe aed Combubzioe op 
FuBLb — ftrt II. 

HXDBAUUCS.— Part IL 



IV. 

COMMISSIONERS of PATENTS' JOURNAL, pnbUshed on the 
evenings of Taesday and Friday in each week. Price 2d By 
Post, 3^. Annual Subscription, including postage, 26«. 6d., which may 
be remitted by Post Office Order, made payable at the Post Office, 
Holbom, to Mr. Bennet Woodcroft, Clerk to the Commissioners, 
Patent Office. 

Contents of Joubnal. 

1. Applications for Letters Patent 

2. Grants of Provisional Protection for six months. 

3. Liventions protected for nx months by the deposit of a Com- 

plete Specification. 

6. Notices to proceed. 

4. Patents sealed. 

5. Patents extended. 

7. Patents cancelled. 

8. Patents on which the third year's stamp duty of 50/. has been 

paid. 

9. Patents which have become void by non-payment of the stamp 

duty of 50l before the expiration of the third year. 

10. Patents on which the seventh year's stamp duty of 100/. has 

been paid. 

1 1. Patents which have become void by non-payment of the stamp 

duty of 100/. before the expiration of the seventh year. 

12. Colonial Patents and Patent Law. 

13. Foreign Patents and Patent Law. 

14. Weekly price lists of printed Specifications, &c. 

] 5. Official advertisements and notices of interest to Patentees and 
Inventors generally. 

V. 

INDEX to FOREIGN SCIENTIFIC PERIODICALS contained in 
the Free Public Library of the Patent Office, published on every 
alternate Friday evening. Price 2d. By Post, 3d, Annual sub- 
scription, including postage, 6«. 6^, which may be remitted by 
Post Office Order, made payable at the Post Office, Holbom, to 
Mr. Bennet Woodcroft, Clerk to the Commissioners, Patent Office. 

VI. 

1. THE PATENT LAW AMENDMENT ACTS (15 & 16 Vict 

cap. 83 ; 16 Vict. cap. 5 ; and 16 & 17 Vict cap. 115) ; together 
with the RULES and REGULATIONS issued bythe Commis- 
sioners of Patents for Inventions, and by the Lord Chancellor and 
the Master of the Rolls, under the Acts 15 & 16 Vict c. 83, and 
16 & 17 Vict c. 115, accompanied by Specimen Forms of the 
Provisional Documents printed on sheets of the prescribed size. 
Price 6<f. By Poet, 7(2. 

2. APPENDIX to the SPECIFICATIONS of ENGLISH PA- 

TENTS for RE APING MACHINES. ByB.WooDCROFT,F.R.S. 
Price 6*. 6rf. By Post, 6*. llrf. 

3. AN INDEX to ALL INVENTIONS PATENTED in ENG- 

LAND from 1617 to 1854 inclusive, arranged under the greatest 
number of heads, with parallel references to INVENTIONS and 
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DISCOVERIES described in the scientific works of VARIOUS 
NATIONS, as classified by Professor Schubarth. By B. Wood- 
croft, F.R.S. Price Is, By Post, Is. Id, 
The foreign works thns indexed form a portion of the Library of 
the Commissioners of Patents, where' they may be consulted. 

4. EXTENSION of PATENTS to the COLONIES.— Abstract of 

Replies to the Secretary of State's Circular Despatch of January 2, 
1853, on the sabject of the Extension of Patents for Inventions to 
the Colonies. Second Edition, with Revised Table. 1861. 
Price 28, By Post 2«. 2d. 

5. SUPPLEMENT to the SERIES of LETTERS PATENT and 

SPECIFICATIONS of LETTERS PATENT for INVEN- 
TIONS recorded in the Great Seal Patent OfBce, and granted 
between the Ist March (14 Jac. 1 .} A.D. 1617, and the 1st October 
(16 Vict.) A.D. 1852 ; consisting for the most part of Reprints 
of scarce Pamphlets, des(^ptiye of the early patented Inventions 
comprised in that Series. In one vol., price 9s. 6d., by post, 10«., 
or each tract separately at the price printed thereon. 

COHTBVTB. 

1. Mctallica ; or tho Treatise of Metallica, briefly comprehending the doctrino 
of divorso now metallical inventions, &c By Simon Stustevant. (Let' 
Urs PatetU, dated idth February 1611.) Price U. 4d. ; by post, 1«. 6d. 

2. A Treatise of Metallica, but not that which was published by Mr. Simon 
Sturterant, upon his Patent, &c. By John Bovenzov. {Letters Patent 

r 'anted A.D, 1612.) Price 4d : by post, 6d. 
Commission directed to Sir Richard Wyime and others to inquire upon 
oath whether Nicholas Paov or Sir Nicholas Haub was the flrst in- 
ventor of certaine kilnes for the dryinff of malt, &o. Ac {Letters Patent, 
Nos, 83 and 86. respectively dated Uh April 1626,* and 23rd Jn^ 1635.) 
Price 2d. ; by post, 3a. 

4. Dud Dudlby's MetaUum Hartis ; or iron made with pit-coale, seapcoale, 
ftc. {Letters Patent^ Nos. 18 and 117, respectively dated 22»d February 
1620, and 2nd May 1638.) Price 8d. ; by post, 9d. 

B. Description of the nature and workini^ of the Patent Watersooop Wheels 
invented by William Whbleb, as oomtei^d with the ratsing wheels 
now in common use. By J. W. B. Translated flrom the Dutch by 
Dr.Tolhausen. {Letters Patent, No.W, dated Ulh June IMIL) Price 2«.; 
by post, 2s. id. 

6. Aneiact and true definition of the stupendous WaterKX>mmanding Engine 
invented by the Bight Honourable (and deservedly to be praised and 
admired) Edwabd Sombbsbt, Lord Marquis of wobcbstbb, &c. Ac. 
{Stat. 16 Car. IL c. 12. A.D. 1663.) Price 4d. ; by post, 6d. 

7. Navigation improved; or the art of rowing ships ofail rates in calms with 
a more ea^, swift, and steady motion than oars can. By Thomas S avbbt. 
{Letters Patent, No, 347, dated lOf A January 1696.) Price \s. \ by post. 
If. Id. 

8. The Miner's Friend; or an engine to raise water by fire, described, Ac. 
By Thomas Savbby. {Letters Patent. No, 866, dated vah July 1698, and 
Stat 10 d! 11 Wai. ITT. c, 31, AJ). 1699.) Price 1*. ; by post, 1#. Id. 

9. Bpecimina lobnographica; or a brief narrative of several new inventions 
and experiments, particularly the navigating a ship in a calm, fto. By Johb 
Allbb, M.D. {Letters Patent, No. 613, dated 1th August 1729.) Price 8d. ; 
by post, 9d. 

10. A description and draught of a new-invented Machine for carrying vessels 
or ships out of or into any harbour, port, or river against wind ana tide, or 
inacahn,ftc. By Job athak Hulls. (Letters Patent, No. 6S»,dated2lst 
JOeeember 1786.) Price 8d. ; by post, 9d. 

11. An historical aoeount of a new method for extracting the fool air out of 
ships, Ac, with the description and draught of the machines by which it is 
performed, Ac By BiMUBL Buttob. the Inventor. To which are an- 
nexed two relations given thereof to the Boyal Society by Dr. Mead and 
Mr. Watson. {Letters Patent, No, 602, dated 19th March 1744.) Price Is. ; 
bypost, 1«. Id. 

ABB. «. 



A FREE LIBRARY and READING ROOMS are open to the 
Public daily, from 10 till 4 o'clock, in the Office of the Commis- 
sioners of Patents, 25, Southampton Buildinf(s, Chancery Lane. 
In addition to the printed Specifications, Indexes, and other 
publications of the Commissioners, the Library includes a Col- 
lection of the leading British and Foreign Scientific Journals, 
and text^books in the various departments of science and art. 

Complete sets of the Commissioners of Patents' publications 
(each set including upwards of 2,500 volumes) have been presented 
to the authorities of the most important towns in the kingdom, 
on condition that the works shall be rendered daily accessible to 
the public, for reference or for copying, £ree of all charge. The 
following list gives the names of tne towns, and shows the place 
of deposit, so far as ascertained, of each set of the works thus 
presented : — 



Aberdeen {Mechanics* Inttitution). 

Belfast {Queen* 8 College). 

heyerleyJChtUdliaU). 

BirminghAm {CetUral Free Libraru^ 
Reference Department, Jtatcliff 
Place), 

Blackburn {Free Librarv and Mu- 
seum, Ttnon Hall StreeQ. 

Bolton4e-Moor8 {PtibUo Librarv, Ex- 
change Buildings), 

Bradford, Yorkshire {Borough Ac- 
eountanfs OffUse, Corporation 
Buildings, Stoain Street). 

Brighton {Taum Hall). 

Bristol {City Library, King Street). 

Burnley {Office qf the Burnley Im- 
provement Commissioners). 

Bury. 

Carlisle {Public Free Library, Police 
Office). 

Chester {Toum Hall, Northgate St.) 

Cork {Royal Cork Instil, Nelson Place,) 

Crewe {Raikoav Station). 

Darlingrton (Mechanics' Institute, 
iSeinnergate), 

Dorchestor. 

Drogheda. 

Dublin {Royal Dublin Seat JCildare St.) 

Dundalk {Free Library). 

Falmouth {Public Lib¥, Church St.) 

(Gateshead {Mechanics* Institute). 

Gorton {Railway Station). 

Glasgow {StirUng's Libv, Miller St.) 

Grimsby, Great JMecJtanics* Institu- 
tion, Victoria Street). 

HalifiuL 

Hanley, Staffordshire Potteries {Town 

Hertford {Free Public Library, Town 

HaU). 
Huddersfteld {Improvement Commis- 
sioners* Offiees,No.\,SouthParade), 
Hull (Mechanios'Institute, George St.) 
Ipswioh {Muaemn Library, Mus, SL) 
K^^iMechanics* In9titute,KorA 

Kidderminster {PvhUeFree Library, 
Public BuOdingi, Viear Street), 
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King's Lynn, Norfolk {Stanley Li- 
brary, AtheMBum). 

Lancaster {Mechanic^ Institute, Mar- 
ket Street). 

Leamington Priors {Public Library, 
Town Hall). 

Leeds {Toton Clerk's Office, Toton 
HaU). 

ljeicesteT{Corporation Library, Town 
HaU). 

Limerick {Town HaU). 

Liverpool {Free Public Library, Wil- 
liam Brown Street). 

London {British Museum). 

• {Society of Arts, John Street, 

Adelphi), 

Maoclesfield {Us^fktl Knowledge So- 
ciety). 

Maidstone {Free Library). 

Manchestor {Free Library, Camp 
Field). 

Montrose {Free Library). 

Newark, Nottingham (Mechanics* 
InstituU, Middle Gate). 

Newcastle-upon-l^e {Literary and 
Philosophical Society). 

Newport, Monmouth {Commercial 
Room, Town Hall). 

Northampton. 

Norwich {Free Library, St, John's, 
Maddermarket) . 

Nottingham (Corporation Rooms, 
St. Peter^s Churckside). 

Oldham {School qf Arts and Sciences, 
Lyceum). 

Oxford {PubUc Fres Library, Town 
HaU). 

Paisley {Oovemment School qf De- 
sign, Oilmour Street). 

Plymouth {Mechanics^ Institute, 
Princess Square). 

Preston, Lancashire (Dr. Shepherd's 
Library, the Institution, Avenham). 

BfOading llAterarp, Scient\fie and, 
Mechamc^ Inst itution, London St.) 

Rochdale (Commignonert^ Rooms, 
Smith Street). 



Sotherham (Board qf HeaUh Qffiee$, 

Howard Street), 
Salford (JZoyoJ Museum and lAbrarpt 

Peel Park), 
Sheffield (Free Public Library, Sur^ 

rep Street), 
Shrewsbury iPubUe Mu^um, College 

Street). 
Southampton {Hartley Institution), 
Stirling {J^rgh Library, Town 

House, Broad Street), 
Stockport {Court Mouse, Vernon 

Street, Warren Street). 
Sunderland {Corporation Museum 

AthmuBum, raweett Street), 



Wakefield {Mechanics* InstUution^ 
Barstow Square). 

Warrington {The Museum and Li- 

Wat^rd (Town Hall, The MaU). 

Wexford {Mechanics' Institute, 

Orescent Quay), 
Wigan. 
Wolverhampton {Softool of Prcietical 

Aril Bartington Street). 

Wolverton {BaUway Station). 

York {Lower Council Chamber,QuHd' 
haU). 



The Commifisioners* publications have also been presented to the 
following Public Offices, Seats of Learning, Societies, British Colonies, 
and Foreign States : — 

Public Offices, dbc. 



Admiralty— Director of Works' Depart- 
ment. 

Chief Constructor's Depart- 
ment. 

Chatham Dockyard. 

Sheemess ditto. 

Portsmouth ditto. 

Devonport ditto. 

Pembroke ditto. 
Artillery Institute, Woolwich. 
Board of Trade. WhitehaU. 



Ordnance Office— Pall MaU. 

Small ArmsPactoiy, 
Enfield. 
War Office, Pall Hall. 
India Office. 
Royal School of Mines, Ac., Jermyn 

Street, Piccadilly. 
Dublin Castle JDublin. 
Becord and Writ Office, Chanceiy, 

Dublin. 
Office of Chanceiy, Edinburgh. 



Seats (if Learning and Societies, 



Cambridge IJniyersity. 
Trinity Allege, Dublin. 



Queen's College, Galway. 
Incorporated Law Society, Chancery 
Lane, London. 



Antigua. 

Barbados. 

British Guiana. 

Canada— Library of Par- 
liament, Ottawa. 

Bureau of Agri- 
culture, Toronto. 

Board of Arts 
and ManuAujtures, 
Montreal. 

Cape of Good Hope. 

Ceylon. 



BHtish Colonies, 

India— BengaL 
Bombay. 
Madras. 
N.-W. ProTinoes. 

Jamaica. 

Malta. 

Mauritius. 

New Brunswick. 

Newfoundland. 

New South Wales. 

New Zealand. 

Nova Scotia. 

Foreign States. 

Argentine Republic— Buenos Ayres. 
Austria— Bandels Ministerium, Vienna. 
Bavaria— KOni^liche Bibliothek, Munich. 
Belgium— Ministere de I'lnt^ricur, Brussels. 

Mus^ de rindustrie, Brussels. 
France— Bibliothdque Imp^riale, *) 

Conserratoire des Arts et Metiers, > Paris. 

H6tel de VUle, ) 

Boci^t^ Industrielle dc Mulhonse. 
Gotha— Ducal Priedensteiu Collection. 
Italy— Ufflcio delle Privative. Florence. 
Netnerlands— Ministdre de I'lnt^^rieur, The Hague. 
Prussia— Gewerbe-Akademie, Berlin. 

Ktoigliche Bibliothek, Berlin. 

Ministerium des lunem, Hanover. 
Biissift— Bibliothdque Impdriale, St Petersburg. 



Prince Edward Island. 
South Australian- Colonial 
Institute, Adelaide. 
Tasmania. 
Trinidad. 

Victoria— Parliamentary 
Library, Mel- 
bourne. 
Patent Office. 

Melbourne. 

Public Library, 

Melbourne. 
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Saxony— Polytechnische Schule, Dresden. 
tSpain — ^Madrid. 

Sweden— Tekuologiska Institutet, Stockholm. 
United States— Patent Office, Washington. 

Astor Library, New York. 

State Library, Albany. 

]Franklin Institute, Philadelphia. 

Pree Library, Boston. 

Philadelphia Library Conipany. 

Yoiuiff Men's Association Libi-ary, Chicago. 

Peabody Institute, Baltimore. 

Historical Society, Madison, Wisconsin. 

Cornell University, Ithaca, N.Y. 
Wurtembergf— Bibliothek des Musterlagers, Stuttgart. 



Grants of complete series of Abridgments of Specifications have been 
nuide to the undermentioned Mechanics, Literary, and Scientific 
Institutions : — 



Aborystwith {Literary and Working 
Men* 8 Reading Room) . 

Alnwick {Mechanics* Institute). 

Altrineham {lAterairy Institution). 

Ashby-de-la-Zouch {Mutual Improve- 
ment Society). 

Bacup {Mechanics' Institution). 

Ballynioney {Toum Hall). 

Banbridge {Literary and Mutual Im- 
provement Society). 

Banbury {Mechanics* Institution). 

Barnstaple {Literary and Scientific 
Institution). 

Bath {Athenaum). 

Batley {Mechanics* Institution). 

Battle {Young Men*s Christian Asso- 
ciation). 

Belfast {Athenaum). 

Berkhamjpstead, Great {Working 
Men's College), 

Birmingham {Birmingham Heath and 
Smethwick Working Men's Club 
and Institute). 



■{Bloomsbuiv Institution) . 
• {Deritend Working Men's 



Association). 

— {Oraham Street Institu- 



tion). 

Bodmm {Literary Institution). 

Bolton {Mechanic^ Institute). 

{Science and Art School). 

Bradford, near Manchester {Bradford 
Working Men's Clidt). 

Bradford. Yorkshire {Library and 
Literary Society). 

• {3Iechanics' 

Institution). 

Brampton, near Chesterfield {Local 
Museum and Literary Institute). 

Breage, Cornwall {Literary and Scien- 
tific Institution). 

Bristol {AthentBum). 

{Institution). 

(Law Library), 

{Library). 



Broom sgrove {Literary and MechO' 

nics' Institute). 
Burnley {Mechanics* Institution). 

{Literary Institution). 

Burslem {Wedgwood Institute), 
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Bury St. Edmund's {Mechanict^ Insti- 
tution), 
Canterbury {Working Men*s Club). 
Cardiff {Free Library). 
Cardigan {Mechanics' Institute). 
Car barrack {Literary Institute). 
Carmarthen {Literary and Scientific 

Institute). 
Cheltenham {Literary and Philoso- 
phical Society). 

{Permanent Library), 

— {Working Men*s Club). 

Chertsey {Literary and Scientific 

Institute), 
Chester {City Library and Reading 

Room). 
Chesterfield {Mechanics' Institute). 
Chichester {Literary and Philosophi- 
cal Society). 

{Literary Society and 

Mechanics^ Institute). 
Coalbrookdale {Literary Institute). 
Cockermouth {Mechanic^ Institute). 
Colchester (Literary Institution). 

• {Young Men*s Christian 

Association). 
Compstall {Athen/Bum). 
Coventry iPree Library), 

{Institute). 

{School of AH). 

Crediton ( Working Men's Chib) . 
Dartmouth {Mutual Improvement 

Society). 
Darwen, Over {Mechanics* Institute), 
Deal and Walmer {Institute). 
Denton and Haughton {Mechanics^ 

Institute). 
Derby {Mechanics^ Institution). 
Devonport {Mechanics* Institute). 
Dewsbury {Mechanics* Institute). 
Doncaster {Free Library). 
{Great Northern Mecha- 
nic^ Institute). 
Dorchester {County Museum and 

Library). 
{Working Men*s Insti- 
tute). 
Dudley {3Iechanics* Institute). 
Dumfries {Mechanics' Institution), 
Bunkinfield (Meohemies* InstOtOe), 



Diiiikinfield {VtOage Libraty and 

Beading Boom). 
Eafrloy. Bolton-le-Moors (TnttUtOe). 
Earlestown, Newton-le-Willows (3f«- 

tual Improvement Society). 
Ediaburgb (Horological Society). 

{Mechanics Library). 

(PhiloeopMcal IneHtu- 



tion). 



Arts). 



(Royal Society (if Arte). 
(Eoyal Scottish Society qf 

(SubscripHon Library). 
(Watt Institution and 



School qfArt). 

{Working Hen's Club). 



Egham {Inttiiute and Public Read- 
ing Room). 

Egremont {Mechanics* Institution). 

Exeter {Devon and Exeter Albert 
Memorial Museum). 

Faventaam {Literary and Scientijlo 
Institute). 

Frome (Literary and Scientific Insti- 
tution). 

GainsboTouirb {Literary Society and 
Mechanic}^ Institute). 

Garforth, near Leeds (Working Men's 
Club). 

Glasgow (Atlienaeum). 

(Central Working Men's Club 

and Institute). 

{Institution cf Engineers in 



Scotland). 

{Mechanics' Institute, Bath 



Street). 

{Philosophical Society). 

Grantham {Public Literary Institu- 
tion). 

Gravesend (Library and Reading 
Boom). 

Greenwich {Working Men's Institu- 
tion). 

Guildford (Mechanic^ Institute). 

Halesworth {Mechanics' Institution). 

Halifttx (Literary and Philosophical 
Society). 

• (Mechanics' Institution). 

{Working Men's College). 

Haalingdon {Mechanics' Institution). 

Hastings {Literary and Scentific In- 
stitute). 

Hawarden (Literary and Scientific 
Institution.) 

Helston {Beading Boom and Library) . 

Hereford {Natural History, Philoso- 
phical, AtUiquarian, and Literary 
Soeietv). 

Hertford {Literary and Scientific 
Institute). 

Hevwood {Mechanics' InstUute). 

Holbeck (Mechanics' Institute). 

Hollhigwood ( Working Men's Club). 

Hollywell Green {Mechanics!' Insti- 
tute). 

Huddersfleld {Mechanics^ Institute), 

Hull (Church Instiiute). 

(Literary, Scientifle and Meehch 

nics' Instiiute). 

' (Lyceum Library), 

{Boyal Institution, Albion Street). 



Hull (Young PeojOe^s Institute), 

Huntingdon (Literary and Scientific 
Institute). 

Eondal (Christian and Literary Insti- 
tute). 

— - (Working Men's Institute). 

KidderminHter (Mechanic^ Institute). 

Lancaster (Mechanics' Institute and 
School of Science) . 

Leeds (Church Institute). 

(Library). 

— (Mechanics* Institute and Lite- 
rary Society). 

(Philosophical and Literary 



Society). 
(yyorking Men's Institute). 



■ (Young Men's Christian Asso- 

ciation). 

Leighton Buzzard (Working Men's 
Mutual Improvement Society). 

Leith (Mechanics' Subscription Lib- 
rary). 

Lewes (Mechanics* Institute). 

(School qf Art). 

Lincoln (Mechanics' Institute) . 

Liverpool (Institute). 

(Mechanics* Institute) . 

(Medical Institute). 

{Polytechnic Society). 

Llanelly. {Cham^>er of Commerce and 
Beading Boom). 

London (Athenatan Club, Pall Mall). 
{Beaumont Institute, MUe 



End). 



(Bedford Working Men's In- 



stitute, Spitalflslds). 
IBi, - - 



(Birkbeck Institute, South- 
ampton Buildings, Chancery Lane). 
(Bouf Common Working Mens 



Club, Devon's Boad, Bow Common). 
■(Christchurch Working Men's 



Club, New Street, Lark Hall Lane, 
Clapham). 

(Clerkenwell Club, Lower 



Bosoman Street). 

(Holloway Working Men's 



Club and Institute, Holloway Boad). 
(Literary and Scientific 



Association, Wellington Street Is- 
lington). 

(Literary and Scientific Insti- 



tution, Walworth). 

(St. James and Soho Work 



ing Men's Club, Bupert Street, 
Soho). 

(St, Mary Charterhouse 



Working Men's Club, Golden Lane). 
(South London Working 



Men's College, Black friars Boad). 
(Southwark Working Men's 



Club, Broadwall, Starnford Street) . 

• — (Spring Vale Institution, 

Hammersmith). 

(Working Men's Club, Brix- 



ton Hill). 

(Working Men's Club, St. 



Mark's, Victoria Docks). 

(Working Men'g Club and 



Institute Union, Strand). 

■(Worki»a^«^*9 College, Bat- 



tersea. 
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London ( Workina Men*a CoUege.Great 

Ormond Street). 
Loughborough ( Working Men's Club 

and Institute). 
Manchester {At?ietuBuni). 

(Law Library), 



{Mechanics* Institute). 
{NaturalHistoryMuseum, 

Peter Street). 
— {Portico Library, Mose- 

ley Street). 
{B4>yal Exchange Lib- 

rary). 
Mansfield {Mechanic^ , Artizans\ and 



Apprenticed Library). 



Merthvi^Tydfil {South Wales InstUute 
of Enqineers). 

Middlesborough {Mechanics* Institu- 
tion). 

Modbui7 {Mechanics^ Institute). 

Mossley (Mechanics* Institute). 

Newark (MecTuinic^ Institute). 

Newcastle-upon-Tyne {Mechanics^ In- 
stitute). 

— ( Working Men's 

Club). 

New Mills, near Stockport {Mechanic? 
Institute). 

Newport, Isle of Wight {Young Men*s 
Society and Beading Room), 

Northampton {Mechanics* Institute). 

Nottingham (Free Library). 

• (Mechanics* Institute). 

— — ■^— — {Subscripton Library, 
Bromley House) . 

Oldham {Analytic Literary Institute). 

• {Mechanici^ Institute, Wer- 

neth). 

Ormskirk (Public Library). 

Oswestry (Institute). 

Patricroft (Mechanics* Institution), 

Pembroke Dock (Mechanic^ Institute). 

Pendleton {Mechanics* Institution). 

Penryn (Working Men*s Club and 
BecuUng Boom). 

Perth (Mechanici? Library, High 
Street). 

Plymouth ( Working Men*s Institute). 

Poole (Literary and Scientific Insti- 
tute). 

■ (MeeJtanict^ Institute). 

Portsea {AtfiemBum and Mechanics^ 
Institute). 

"Preston I Avenham Institution). 

— (Society qf Ustful Know- 
ledge). 

Bawtenstall (Mechanicsi* Institute). 

Richmond ( Working Men's College). 

Rotherham (BAitherham and Masbro* 
Literary and Mechanict^ Institute), 

Boyston (Mechanics^ Institute). 

£yde, Isle of Wight {PhOosophieal 
and Scientific Society). 

Saffinon Walden (Literary and Scien- 
tific Institute). 

%%.i\iBt(InsHtute). 

St. Leonard's (Mechanicsi' Institute), 

Salford (Working Men's Club). 

Baltaire (Literary Institute). 

Sheffield (Literary and Phuoso]ihical 
Society School qf Arts). 
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Skipton^Torkshire (Meehaniaf InsH" 
tute). 

Southampton (Hartley Institution). 

(Polytechnic Institute), 

Southport (Athenaeum). 

South Shields (Working Men's Insti- 
tute and Clw)). 

Spalding (Mechanics* Institute). 

(Christian Young Men's As- 
sociation). 

Staines (Literary and Scientific Insti- 
tute). 

(Mechanics' Institution). 

Stamford (Institution). 

Stourbridge (Church qf England 
AssociiUion). 

(Iron Works Beading 

Boom and Library). 

(Meehamctf Institute). 

- Working Men's Insti- 



tute). 

Stratford ( Working Men*s Hall), 

Sunderland ( Working Men's Club). 

Swansea (Boyal Institution of South 
Wales). 

(Working Man's InstituU), 

Tavistock (Mechanics^ Institute), 

(Public Library). 

Thornton, near Bradford (Me^anica^ 
Institute). 

Thornton Heath, Croydon ( Workmen's 
Club). 

Truro {^Cornwall County Library^. 

— — (Institution). 

(Boyallnstitutionqf Cornwall). 

Tunbridge Wells (Mechanics* Institu- 
tion), 

(Society qfLiteraturs 

and Science). 

Turton. near Bolton (Chapel Town 
Institute). 

Ulverston (Temperance Hall). 

TJttoxeter (Mechanics* Literary Insti- 
tute). 

Wakefield (Mef^nics* Institute). 

Wells, Somerset (Young Men's 
Society). 

(MeeJtanics* Insti- 
tution, Orove Lane). 

Whaley bridge (Mechanics' Institute)' 

Whitby (Mechanics' Institute). 

(Museum). 

— ^^— (Subscription Library). 

Whitehaven (Mechanic^ Institute). 

' ( Working Men's Beading 
Boom). 

Wisbeach (Mechanics* InstUuie). 

Wolverhampton (Library). 

Wolv«rton (instUute). 

Woodbridge (Literary and Mechanici^ 
Institute). 

(Working Men's HaU) . 

Worcester (Baikoay Literary Insti- 
tute) . 

(Workman's Hall). 

Workington (Mechanics* Institute). 

Tork (Church Institute). 

(Institute qf Popular Science, 



d-c). 



(Bailway Library). 



Presentations of portions of the Works, published by oMer of the 
Commissioners of Patents, have been made to the following 
libraries: — 



Armagh (Town Clerk's Office). 
Ayle8bui7 {Mechanics* Institution and 

Literary Society. Kingsbury). 
Birmingham {Instttution of Mechani- 
cal Engineers, Neioftall Street). 
Boston, LinoolDshire (Public Offices, 

Market Place). 
CaxnbTidg9(Free Library t Jesus Lane) . 
Chester (Me(^nic8' Institute, St. 

John Street). 
Coalbrookdale (Literary and Scienti- 

fie Institution). 
CoYentry (Watcnmakers* Association). 
Dublin (DubUn Library, ITOlier 

Street), 
Edinburgh (Horologiccd Society), 
Ennis (PubUc Library). 
GlouoeHter ( Working Men's Institute, 

Southgate Street). 
Ipswich (Medianics* Institute, Tavern 

Street). 
Kew (Library of the Royal Gardens). 
Kington, Herefordjihire (Reading 

Institute), 
Leominster (Literary Institute). 
London (House qf Lords). 

(House qf Commons). 
[ Hon. Soc, of Oray's Inn) . 

„ Inner Temple). 
,, Lincoln's Inn). 
„ Middle Temple). 
(Aeronautical Society). 
[British Hurological Insti- 



t* 



tute). 



neers). 



(General Post Office). 
(Institution qf Civil Engi- 



(Odontoiogieal Society). 



London (Royal Society). 

(United Service Museum). 

Manchester (Literary and Philoso^ 
phical Society, George Street). 

' (Mechanics' Institution, 

David Street). 

Newcastle-upon-Tyne (North qf Eng- 
land Institute qf Mining Engi- 
neers). 

Oxford (Bodleian Library). 

Stretford, near Manchester (Mecha- 
nics^ Institute). 

Swindon. New (Mechanics' Institute). 

Tamworth (Library and Readiiig 
Room, George Street). 

Yarmouth, Norfolk (Public Library 
South Quay). 

British Colonies and Foreign States. 

British Columbia— Mechanics' Insti- 
tute, Victoria. 

Public Library, 

Now Westminster. 
Prance— Academy of Science, Pari:*. 

Netherlands — Bibliothequc do TEcolo 
Polytechnique de Drift. 

Russia— Imperial Technological Insti- 
tute, St. Petersburg. 

Smyrna— Literary and Scientific Insti- 
tute. 

United States— American Institute, 
New York. 

Institution of Civil 

Engineers. New York. 

Smithsonian Insti- 



tute, Washington. 



PATENT OFFICE MUSEUM, SOUTH KENSINGTON. 

This Moseom is open to the public daily, free of charge. The hours 
of admission are as follows : — 
Mondays, Tuesdays, and Saturdays, 10 a.m. till 10 p.m. 
Wednesdays, Thursdays, and Fridays, from 10 a.m. till 4, 5, or 
6 P.M., according to the season. 

If any Patentee should be desirous of exhibiting a model of his 
inyention in London, he may avail himself of this Museum, which has 
been yisited since its opening on the 22nd June 1857 by more than 
1 ,720,000 persons. The model will be received either as a gift or loan ; 
if deposited aa a loan, it will be retumed on demand. Defbre sending a 
model, it is requested that the size and description of it shall first be 
given to the Superintendent of the Patent Office Museum. 



IS 



GALLERY OF PORTRAITS OF INVENTORS, DISCO- 
VERERS, AND INTRODUCERS OF USEFUL ARTS— This 
Collection, formed by Mr. Woodcroft, and first opened to public view 
in 1853, is now exhibited in the Patent Office. 

Presentations or loans of Portraits, Medallions, Busts, and Statues, 
in augmentation of the Collection, are solicited. They will be duly 
acknowledged in the Commissioners of Patents' Journal, and included 
in the next edition of the Catalogue. 



All communications relating to the Patent Office, or to the Museum 
and Portrait Gallery, to be addressed to B. Woodcroft, Clerk to the 
Commissioners of Patents and Superintendent of the Patent Office 
Museum, at the Patent Office, 25, Southampton Buildings, Chancery 
Lane, London, W.C. 



